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PBELIHINABT ICOTICB. 



The first part of the figures and descriptions of the Cephalopod fauna of 
the Juraaaic rocks of Kutch, is published herewith, including all the known 
BdamnUidm and NemtUiia. We moat deeply regret that the illness of the 
author Dr.' Waagen, whidi liM oompelled hk temponuy return to Europe, will 
prarait the oonti&iuMis ufloe of flue aaoceedmg ftaoiouH* The greater portion of 
tiie mamucript n eonqjilflto, and a Uuge number of plates have aileo been pre- 
pared. Of theae plates tiie entire series wOl oocopf neaity sixfy.fi^nn which fanA 
the Talne of the ooDeetion nta|f be tong^ estimated. But independeotiy 
tiie nmnber and vanefy of the species met with, these will bave a apecdal 
interest fiom tiidr geolog^ relations^ and there is Httle difllonlif in antu^^ 
ing that the present, when complete, will he one of the most inqmrtant oon- 
tributiona to the Cephalopod paleontology of the Upper Jurasno formations 
f Catiooioi to TUhomemJ ever iasned. 

I nnceiellr hope that a for montiis mi^ restore Dr. Waagen to good 
hei^ih, and abo enable him to oonqtlete this great work, n^iioh he has commenoed 
wiitti sodi aeal and power. 

Calcutta; ") T. OLDHAM. 



Mardk 1873. 
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INTKODUCTION 



The general considorations reaultiDg from the stoclj of tlw Jurassic Cephalopoda 
of Knteb, (or KMii'h), and tiie impoctwit beaxing vUdt Hiey liave upon more gene- 
rally interesting questions in Ctoology and Fhlseontology, will bo treated of at the end 
of this Morogrnpli. For our present purpose it will Lf sufficient to say a few WOldi 
relating to certain stratigraphical terms used in tiic following pages. 

Hbe eomiNMitioii of the JuBHie Ibimatioii of Koidi Is by no mmis m nnifivm 
as, until very lately, it appeared to lip; for Dr. StoHoska* onbis recent visit to Kutch, 
was nblc to distinguish several divisions or groups based as well upon the palaKinto- 
Ic^ical, as upon the physical and geological relations of the lodks. Ihoae divisions, 
however, as was to be ezpeotod, do not anoily oom^cmd in their stntignfideal 
relations with the grouy)!? distinguished in Europmn-Jurassic countries, and I have, 
therefore, drawn up the following general table in order to show these general rela- 
tions of the Eutoh, with the owrespondtng divisions of the Enropean- Jnanio series, 
and thus to lead to a right understanding of the meaning and value of the terms 
used. For furtlier details I must refer to Dr. Stoliczka's detailed i>aper on the 
subject, which will shortly appear in the Memoirs of the Geological Survey of India. 
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CEPHALOPODA 



OF TBS 

JURASSIC DEPOSITS OP KUTCH. 



Order, DIBMNCflUTA. 
8]ilMxd«r« DEOAPOPA. 

{J) Deoqpoia oaMpkein. 
Eunily. BBLSXKITIJOJB, 



BBLBMSITES, AgrMm, 

The Belemniiet are an important group of the Cophalopodous Mollusca both in 
a zoological and in a Q;eoln£rioal point of viow. Though it is true that the separate 
speciea are not so strictly uouilaed to separate horisous, as are most of the AmmO' 
nitM, yet fhe gianft oooimonfy indieafe iritlk tolanMe toaanef fbe WBamt beda. 

The difSeulfy of procuring perfect spfrimm?! of Hrlnmnitns is a preat drawback 
in the study of iliis fomily ; for, though fragmcDt« often indicate a distinct species, 
th^ an xanly mllldiBnt for giving a description by which the species can again be 
recognised, if found porfaet 

This in one of the rrnsons why, commonly, so few Bpeciea of Bolnmnitcs are 
reported from beds in whicli Anunonites arc most abundant in species. Another 
NBion is tlM amiple fonn of the goarda am vtioh the razioiia obanges in fhe 
Ofganiaation of the animal might not have beoODM equally well marked, and thus 
we arc nften obliged to unito specimens into one species which, if the whole animal 
were prouurahlo for cxamiuatiou, might very likely prove to belong to distinct 

Several systems have been proposed for the classification of the Belemnites, 
the best of which seems to be that of Charles Mayer, published in the Journal d« 
CoHchilioloffie for 1868. However, as this system was suggested only to include 
the Jonmlo Selenmites, while at that tame aeraal gemarintMe Cretaoeoiu Corma 
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were not yot kuown to occur nlso in .hirnssic layers, I liavc been obliged to mnko 
beverui additions to it iu arraugiug Ike Kutcli Belemuites, iuid ihxia I propose lor tho 
latter the fiBlknriiig diviatou : 

GASTSOO<SLL 

Seetim L— OANALIOULATI. 

(o.) Crroup.^ BiumnsM CkXAUxmumja, Sohlotlu 
(1.) Bdemnitee EamtkoteiMis, JTaa^ n. ep. 
(S.) „ orientalfs, Waoffenp n. sp. 

(h.) G^vqp ^ Baumnn BL&nmKUB^ Oilk 
(1.) Belemnites, ep. indet. 

SevllM IL~HA8TATI. 

(a.) Qrovp ef BUk nemuDOuaa, BbdnT. 
(1.) Bdenuiites daviger, Waagen, a. «p. 

(A.) c ro "p of Bn. BwAUAinj^ Ork. 

(1.) Belenmites Katrolensis, Waageitt n, tp. 
(8.) H Sauvanausus, O/'i. 

(c.) Group of Bklemm ii s UASTATUS, Blainv. 
(1.) Belemnites fusticulus, Waagen, n. sp. 
(S.) M Sttdioaikunu, JFoaywH n. sp. 

(3.) „ of. liastntus, JMWm©. 

(4.) M J umarensis, Waagen, n. sp. 

(J.) a roup of Belesinixes fOsifOKMU, Parkiu&on. 

(1.) Belemnites (Jerardi, Ojfpel. 
(2.) M CeUoTiBDiii, Oj»jMl. 
(8.) M mUiMtfttai, ZiH. 

2;0T0C(ELJ. 

Section I.— COKOPUOBI. 
(a.) Orotip ^ Belehnhu ooHoraoiftVS, 0pp. 
1. Bsummras QcDHAinAvirSi l^iK^m, n. sp. 

We liave, thus, from^Kutoh 14 species of Belemuiies, most of which belong to 
tiM AMSMMoz^ wliQai the mtneaai «n rqureaented Imt If a singie species. 
How0Vflr» the occurrence of this is very remarkable, bccaase in Europe the 
yoToasLi arc as yot known only from Tithonian and lower Cretaceous beds, while 
jbel. Old/iamiahut is found iu the upper Callovien, a little below FeU, atMeia; 
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an eseeptioa nevertlieleM, ivliioli li not ao reij nnoommon in far diatant geo- 
graphieal regions of one and the same geological period. Tlie o^sTnocoiu have 
furnished 13 species, of which one is specifically undeterminable ; the others are 
mostly new, but they do not exhibit anything very remarkable, except JJel. claviger, 
Waagen, whidi doMdy veaemblM oertain irdl known arataaeona fonna. Of 
greater interaat an the qpeoiea identioal with Envcqpeaa onea. Tbiy ai»— 
Belcmaiiet Sameanauaus, Orb. 

„ otL kattatm, Blainr. 

„ CMtooietmt, 0pp. 

M tubiattatua, Ziet. 

The first of these ocean in Kutoh in the society of Pelf, peramtaium in the 
uppermost ImmIs of tlic Charec £»ronp ; and tliis fact is of high importance, because 
it is exactly the position in which the species is also found in Europe. The 
eeoond apedes ooenn pretty eloaely on or about the Mune horiaon both in Eorope 
and iu Kutch ; and although I have not been able tn satisfy myulf thoKmgUy of 
the identity of the species, little doubt exists on that point. ' 

Sel. CaUovietmtt 0pp., is found in Kutoh in beds immediately overlying the 
liacraeeplialusbeda,andinBaioi»ithaaaaiaiUarbathologic^ Tbeaame 
applies to Bel. guhhf^tii'fht!^, Ziet., which Ih chafaetedatio fiir the beds with SUfH. 
nuieroeepiaiim both in Kutch and in Europe. 

Thus the juiaane Belanmifaa of Eutob, generally, coofimtha kwof sneoBHign 
of diflbrent fonna as known In the European juiaaaie strata of eoneaponding age. 

OASTBOOtELI. 

Secliou I.— CA^ALIGULATI. 

(a.) Qtotip qf BsL. OAKAueDiMiia. SMoth. 
1. BnuncifRBS KinmEorBWin, Wiaafm, n. ap., Plate 1, Tig. 3i a~f. 

This species is one of the most common Belemnites in the Kutoh territory. 
Some excellent specimens were collected by Dr. Stoliczka at Knntkoteb >nd tfa^ 
principally serve as types for the description. 

The afaape of the goaid is hwg, eonioal, or cylindiieal, a little oonvraaBed 
fhnn both sides in the upper or alveolar regiou. Lower dowti iu the poat- 
alveolar part this compression is not always well marked, and tlu! transverse 
section of the guard hero is more rounded or evenly depressed ; but this latter 
ease is vary race. Th» vential side ii provided with a long deep eaaal, whwh 

begins at the alveolar mar<^in and reaches vrn- nearly to the apcc, here gradu- 
ally becoming shallower and at last disappearing. The canal is deepest on the 
alreolar part of the guard; it ia than narrow willi rather sharp edges, as if 

B 
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it were cut ill w 'liU a knife. As soon as the canal ix-aohcs tli(> iK>st-aUri'l;u- i>art, it 
becomes shallower and broader, being broadest about the middle of this part. In 
this chatBoter the Belenmite WMnewhat membles oerteiii apeoiaB of ttaA Buniaii 
Jura. The sidM of the f^uard are smooth without any impressions ; the back is 

rounded, with a very sli]2;ht gnwvi'-like elonsjated impr<>s!-ion iu the alveolar repon, 
Htretching down from the alveolar margin about as far as the phragmououe iu8id«* 
the gnafd. 

The phra^ocone is rather long, acute, formii\i; an antrle of 22 degrees. It 
begins at its lower end with a roundish cmbrjonal l)ulb, and is divided into very 
numerous air-chambers, which are about one-sixth of the diiuneter distant finm 
eiioh other. The lepte ave not quite level, hut Teiy slightly depteaied at the lipho- 
nal side and a little elevated at the back. Tlu- siplio is vcrv narrow, quite msfgilial, 
and in its poution oonesponds with the canal outside the guard. 

The axis ii a IMe eeoentric, lying a little nofe towahb the veulral sidei 
Very young specimens are somewhat hastate in shape, being slightly redofled 
in thickness just below the alveolar legioD, but this shape ia lost again already at an 
early stage of growth. 

The measuremeDta are- 
na Mdit^aCfhtdMarikedqMdmw ... - ... ... us nm. 

n« hagHi «f dw nii ^ ... ... ... ... ... n 

DiMNlff at •|m of i^kngnoeoiM fimn froBt to Uek ... ... ...Mm 

» >. I. JVom Hide to «id« ... ... ... U „ 

Bemorks. — The examples which I have examined are ven- numemius, tliough 
only few entire specimens are among them ; but even fragments are characteristic 
enough to he reoognised aa bekngiBg to the preaent qpeoies. The leoalitiee at whieh 
the species occurs are: — Kuntkote, (about 20 spo<'iinenN), out of a fcrrti£rinoas sandy 
rock, together with iSteph, Mt^a and other Ammonite-species of upper Oxfoidian 
type ; Gangta B6t, an idand in the Run ( about 16 spedmens ), out it a yellowish 
grey coarse sandstone, together with some of the same Ammonites as at Kuntkote ; 
east of Lair, north base of Katrol rantjc (5 specimens), out of the coarse iron- 
stained sandstone, trith PerMpA. torquattu, Fottingeri, and Katrolemu; village of 
Joonm (about 20 specimens), out of aan^ oonocetionary layers at the base cf the 
Kaliol group ; Lodai (2 speoimons), out of ysUowish sandstone of the same hoiiion; 
south of Eliooj (1 specimen), out of a coarst! yellowish sandstone of the same 
horizon ; south oi Koora (about 10 specimens), out of shales, base of the Oomia 
group. Thus, the species ranges through the two upper dirUona of the Kutoh 
.Turnssic formation, the Katrol and the Oomia gtoups^ or* in otiior WOld% finom the 
upper Oxford to about Lower Tithonian beds. 

BOmim. Kmtkoientu has its nearest relation in Sa. Auotlandicut, Uauer.* 
The differences are slight, but suflhnent to ^ifl it ^gnMih the qpeatesj th^ oonsist 
ohiefly m JBeL AuekUmdimtt beinf men euBeilbim iaitsdnpe and haring a broader 

•>«iMteailMMidbFN|aMtironin,a«pli«.nca,*al.I. AMb.l^^«»,rL*iIi, 1*1.1;$. 
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and sliortfi- c-aiiiil, which does not extend so far down towards the apex, as it doos in 
Bel. KwUkolemi*. Of other sitmiar forms I may mention in the first place a 
Bdemnite ftom Aoitiilia, of whioh PkofesKMr FhilH^^ '* It is not one of fbe 
OMMlioulati, but more probably one of the Hustati," but which figured on 
XVI, fig. 7, && Bel. C'liitilicHlafm by "hlr . Mooro).* This Jir lenuiite resembU's 
in many respects our species, but by tho equal width and the sharpness of its canal, 
it iaewily distingniahed from the latter. That the Awtralian speoieB la not Set. 
canalicutatus is pretty certain. From Southern Africa, Tatct describes a Boienuiite 
under the name of Bel. Africantts of the canaliculate group. It is, liowever, very 
easy to recognise the difierences of this from our species ; they consibt in the thick 
and ctawMf ■hape and in the bfoad and ihort oanaL Vtcm Bet. a—oliwi/ahM and 
its nearer allies, Bel. Kuntkotnisis is easily separable by the ih^M of ill oanal* 
which becomes flatter and wider on the post-alyeolar region. 

Bel. Kuatkoieiuk xennHntB, together with the ftdtowing species the group of 
Bet. mMm, (Uill.). PhilL, in the Kutch Jnn; hoih of them, however, diliiw 
from the one mentioned by a moro central axis. 



S. Brnjonnna oubhtaui, Waageih n* sp-» Hate I, Fig. 4^ < 

Though this species is represented in our Museum only by one speeimcn, I do 
not hesitate to describe it under a new name, as the form is very characteristic and 
its geological positkm ia of interaet. 

The fbrm of the guard is strongly conical with nearly straight aides and a long, 
sbarp apex. The section is nearly round, somewhat squarish at the alveolar ex- 
tremi^. At the ventral side of the guard a not very broad, sharply cut-in, groove is 
viaOde!, wUoh begina at the alveolar regko and xeadies neadj to the apes; it is 
Tei7 mnbh like the groove iu Bel. euleatu^ b«t m litOa longer. Sides and badk of 
the guard are smooth without impressions or grooves. 

The phragmocoue is not well preserved ; it seems to be rather short, and has an 
angle of 38 degieea. Tkb ripho ia marginal, Tery thin, and ootresponds in its 
position with the groove outside. The apex of tho phragmooooe and the axis of 
the guard are very nearly central ; the latter entirely straight. 

The dimensions of the described specimen are— 

■•- — •■• ... — M4 ei Mlk 

KiMite It mil nf lliii||limwiiiiMii ftiiw ilili tn iHi ... ... ... U . 

mm M ftm friMi tv Wiik w. ... ... IS n 

Inogtli or tite uii ... „, ... _ ... _ H „ 

tna >pex ot phrnginoeom to tli* (nmi... «. ... — ... 9't „ 

totbehMk... ... - -. ... 6 „ 

Remarks. — The example, which has served for the above description, was found 
in a brownish Oolite at Wanda, where it occurs iu the society of ]^eU. perarmatum 
and semal other lower Ozfonlian species. . . 



t /MA isff. m m, ^ isi. ft TO. ^. t. 



Diyilizua by GoOgle 



6 JURASSIC CHrilALOI'ODA OF KUTCII. 

Bel. orientalis is yciy nearly allied to Bel. sulcaius. Miller, as characterised 
hj Professor Phillips; and the only important difference which indnced me to 
tajpanltB ilM two forms, is tlie fliflNDgUy oentnl Bud tbai^ axia in BH, orientaUt. 
All the other fornix, belonjin^ to tlio ^roup of ^i?/. CfnidHcuffitii.t, arc easily to be 
distinguished from our species by the shape of the canal or ventral groove. 

If it wen adnoinRik to dbtiitgidaiii •moitg the Bdemniiei rimiUur develop- 
mental series, u watmg the Ammonites, the following species, Bel. mlcatm, Bel. 
oriental is, and Bel. Kuntkotmukt oould ooostitate saoh a series, mkatiu b«ng 
the oldest, or root-species. 

(i.) Grongf <if Bbu uuntilui, Orh. 

1. tmiXHXaOf sp. indet 

An apparently new species is indicated by n number of fi-agmcnts consisting of 
upper and lower ends of the guard, pieces of the alveolar and post-alveolar rejnon. 
The occurrence of these fragments in the same localities makes it very probable 
tliat all belong to one and tlie same speeies. Thefbnneffliegnaidap|ieantohaTo 
been cylindrical, a little depressed from front in hnck. The ventral side is provided 
with a long caual, which begins as a very shallow and brood groove a short distance 
above the apex, becoming nairow already before it reaches the alveolar region, 
and disappearing again a little below the alTaolar margin. Bides and back of the 
guard nre «mont!i. 

The phragmocone is tolerably long and pointed, enclosed in an angle of 
16 degrees. The siphon is marginal, Tuy narrow* and eowespo n ding to the canal 
outside ; the septa are one-fifth of the diameter distant from each other. 

The species seems to beocmw Teiy large, as one apedmoi from Gangta B6t 
measures 25 nun. in diameter. 

JfasMwif.— Beagments of tho speeies are preserved in onr Uoseum from three 
localities ; Gangta BA: ; east of Lair in the Eatml range ; and south-east of Mankoa 
in the Charwar range : at the two last places ooourring with oertainty in the Katcol 
group. 

The spedmena show the nearest afBoitieo to Bel. Volgemk or oAsoJirfiw of the 
Bxissian Jura, but it seems impossible from the fitagmeinta to point out exastly 
the identity with, or the affinity to, those specisa. 

^Stotiown.— HASIATI. 
(a,) Onng? ttf Bil. nsnLmolixn, SMko. 
1. BsuiHiinmf oayioib, JTrnvm, n. sp., Plate Fig. 8, 

It seems very difflonlt to obtain perfect speoimana of this qiMies, a dliBoaltj 

which is common to the whole group, for of piatillifomm itself Bpecimons with 
the alveoUkr region preserved are also very care. Thus, I oannot in the present 
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instance stftie whether in Bel. clavigcr the alveolar part of the guard poaaasses a 
canal or not. 

As far HA preserved, the guaxdis lonir, stronirly pistilliform, -n-ith a rather short, 
elightly mucronatc apex. Its Motion is roundish in the lower part of the post* 
alveolar region, and squariah in the thin upper end of it; the ▼wntral ride iheie is 
flattened villi a aligbt longitodinal impression, the rides are also pressed in and » 
little excavated, the back is rounded. Fartlwr doini« voy diatuiot TMcular impiea- 
fiions extend along tho sides of the guard. 

The dimenriona of ibe best preserred apeoinien axe— 

Ltmgtb <if tliit poat-alreoUr re|;i<ni ... ... _ _ 110 

J)iuMtirat«warfB4«(itfiron&MittoMk ... ... ... ... S-S . 

ftai>rfJ.toM« - » - 

„ of tbr rounili^ lowf'r thinl of th? po«i-alfMlir Hgim _ IS „ 

Bemmitt. — Nowhere in Euro^x; hare any layers of the Jura fiwmaiion as yet 
ftmddied Bdenmltea of flie group of Bel. piatiWformia, and it is, titorefore, very 
interesting to find forms of this group here in India associated with true and well 
known European Jurassic species. This clearly indieates Low careful it if; nwes- 
sary to bo when comparing rocks of distant countries from solitary, not identical, 
Imt only allied speoiea. Bel. €^wrigtrt if firand alcmet would, torn tiaaiogy, eertainly 
Ije TBiy earily taken as indicating cretaceous beds, whilst in reality it is of upper 
Jurassic, (verj' likely Kimmeridgian,) age. Only a series of partly identical, 
partly analogous species can give an exact idea of the geological horizon of a given 
deporit 

Our species is very nearly allied to Sel. pUtiUiformit, Blainv., and the only 
important differences between the two oonrist in the upper end of the post<alTeolar 
region, which ia aqvaxiah in JM. tia^ger and ronnd in Blainrille's spedes. 

Speoimens, moeffy m<we or leas eoctensive fragments, have been collected in 

the bed of the Bothor river, near Jumn, in a Lard yellowish sandstone altered by 
the contact with basalt (one very good specimen) ; south of Lodai, in sandy shales 
alxivv Felt, perarmahm, (ome neiiily entire ^edmen and aereral large fragments) ; 
sOOUlof Jurun in soft sandy shales, at the village itself, in snnrly conorotionnry 
beds, and east-south-east of this place n^nin in soft shales; south of Boojoorie in 
dark red ferruginous sandstone ; at all those ioculities it ia found in the Katrol group. 

At otk«r plaoee had fragmenta weie coUeoted, which I can <nily donMfiiUy 
nto to thia species. Tliey come from soutli-wi st of Nurrha, out of a sandy banlc 
of the Katrol group ; from north-east of Goonari, out of yellow sandstone ; and from 
Dorih of Moondan, out of an oolitic layer : the two last looalitiBB are in the Oomia 
poop. 

(A.) <7ripiy> 1/ Bbk. ]>inrASiAiiiT8« <M. 

1. Belemnites KATitOLEyais, Waagen, n. sp., Plate II, Pigs. 7, 8, 9. 

The Belemnite to which I ^ive this name is extremely characteristic for 
certain divisions of the Kutch J ura ; and as its form is easily recognised, the spociea 
ia of great Talne Coir the geology (rf Entoh. 
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The guard is rather short, cylindrical, perfieotly round in section, or very slightly 
oomprened tkom both ddes, ifitli neaily pufaUd ndM, tapeiriiig giadnally towards 
the^pOE. At the ventral sitlo fliorn is a short, rather narrow g:rnnTo, or canal, 
which begins at the alveolar margin, and terminates at the begiuning of the post- 
alveolar region. On the ndci of the gnaxd are, in -treU pvwerred speoiinens, slight 
Taaonlar impuMBionft; tbe bade is smooth. 

The phra^mocone is round, not quite straight, forming an angle of 19-5 dogrees. 
Tt begins at its apex with a small embryonal bulb and has not very numeroita 
^< pta, wbioh ore a littie more than one-fifth of tbe dianMter distant ftom each 
other. The siphon is margtml, fetj thin, and corresponding with the canal outside. 
The axis is straight and voiy nearly central. Just perceptibly shifted towaida the 
ventral side. 



The dimennoos of variooB apeoimena are— 







1. 


t. 


a 


IMdl 


9t Cbt ... ... «•■ .H 


... w 


8S 


7a am 




ierrttk»d*Mliriiai;^lkmtMktoftavii 


... u 


13 


w „ 




AantriditoiUi ... 


... u 


li 


"•5 .. 


Pi"tllH 


■•' of enil of till- canal Ami >|in ... ... 


_ 45 


i'j 





SenMrA-s.— Tim lociilitics arc numerous at which JSt l. Knfrolensw lia.s boon mot 
with : — Katrol range, east, west, and south of Lair, 12 well pi-escrvcd specimens, 
in a greyiah-yelUnr iron-stained ooarse sandstone; at Lodai» in soft giey shales, 
3 excellent specimens; at north of Dlinsa, in a soft sandy calcareous bed, Ispeoi* 
men ; from a soft sandy shale east of Hodur, 8 fragments ; in a coarse sandstone south 
of Bhooj, many fragments; 2 well preaerred specimens, in sandy calcareous beds 
north-west of Jikli. All these are outof the Eatrol group ; the spedes, however, 
Rcoms to go yet liightT, in the Oomia group; at least, I cannot disfinguish some 
fragments which were collected by Dr. Stoliczka out of this group in the mif^ ^l fli 
of the Unge hUl next to Katrol hill. 

The only species with which our species is somewhat elo«ely allied is JM. 
Savnnifiifftifx, Orb. Both forms decidedly belong to tho same devolopmental scries. 
However, there are oertoin diHerenocs which lead me to consider both as diilercnt 
spedes. The Ibcin of SeL Xktrolen$k is lylindiical, instead of hastate; the iqm 
is gradually tapering to a p<nnt» and not muomiAto; and tiie oanal is shorter tha n 
in Sautamiumiti. 

Tho species is, speaking geologically, the youngest form as yet known of the 
group of Bel. DuvdSanm, 

2. Beleunitbs SAWiiNAllsvs, Orb., Plate II, Pig. 6, a—f. 

1848. M. amnmuMmH, Orbigax, PiUoat Ftanf . Terr. Jur»«., I. p. 128, (pt»)p1, 21, tgt. 1— S Ml S— Ml 
1B6S. M • „ Ok. Mtyvr, J««ra.<UCbDGli., Anil, 1888. 

188a „ „ ■ Opp«1, Zom 4n A, trmmmmtrHu, B*Moli*'i GvogoMt. Fklnontol. 

IV itr. 11. y. -il j. 

The species, though desoiihed by D'Orbigny long ago, was comparatively rarely* 
found and mentioned in European Jurassic beds, as it belongs there almost ezclu- 
siyely to the Heditenanean Ffeorinoe, whidi, until very latdy, was but little stadied. 
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The guard is short, hastate ia shape, roundish in its section, with a slight ven- 
tral depression, and on the ventral ride with a sharp, rather deep, hut not rerr 

hroad canal or groove, which occupies more than half of the length of the guard and 
begins nt the alveolar margin. Down the sides run vascular impression? ; tin; hack 
is smooth, rounded. In the specimens from Kutch, the protracted mucronato apes 
is ecnnniaiily worn oft 

The phragmocone is long and rather acute, possessing an angle of 19 dogrOBS, 
ho!;inning at its lower end with a round embiyonal bulb. The septa are not very 
numerous, being about one quarter of the diMiieier distant from each other. The 
opium is mufpati, veiy thin, and in ita poeitioii ooReipraids with the oanal ouidde 
tiie guard. The shell of the phragmocone shows very clearly the fine striation, 
Hilftwing itom the genei-al tyix; in the asjmptotcs, which are two deeply im- 
pteand Hues atntdbiug along near the domd region, tlie SMbee ihen being Tery 
flat Mid depressed. The bTpcfbolsi regioa Is oompoied of fine sbaiglit limest ranc 
niDg up nearly vertical. 

The axis is very nearly central, shifted, however, a little towards the back. 

Hie ''fa"«n«^««»*» of a aiieoimen aie— 

ValdlNS(b«f snud ... ... ~ - .~ m. « mm. 

INtmltrowipaQf (IwiggMMiwCtombMktefrait ... ... _ 11 „ 

„ a, M flntt iUft to 44s w ... «• U M 

„ at ■iTvoIar inattpn from back to ftoot ,„ ... ... 10 „ 

_ „ ,. firoB lid* to lid* 104 n 

])MwM«r«ad«r«Hdftnmipi . . ... ... tl » 

Jionarls. — Tlic species is not verj' rare in the Kutch Jura. It was found, 
south-west of Lodai, in sandy shale, (6 spooimcoa, 2 of thom entire, the others 
fragments) ; at Wanda, many fiagments in soft dules ; ioutli of Samtra, some Stag- 
rnents in soft shales; nortli-weBt of Jumara, 3 specimens in a dark innmxdite; 
from noHh-wcst of Kuraagoona in shales (2 fragments). At all those localitifls^ 
the species is found in thin sholy bands between and below the oolites with JW. 
peromahm in the uppermost lieds of tlie CHiane group. 

Bel. Sain-aiiattsiis can easily be distingoillMd fioBl JEa^2eR«»«, the nearest 
allied spedes, by its hastate shape, the longer oanal, and the more flnely pointed 
apex. 

(c.) Group of Bel. uastatus, Blaim. 
1. BELEHNms FOSTlCULrs, Waagen, n. sp., Plate I, Fig. 2, a—e. 

Tiionzli only one specimen of this species is preserved in our Museum, it 
deserves to have a name given to it, as its form is very characteristic, and tho 
memUanoe to some not yet desoribed a|Moie« of the Alpine Jnra of Bmoiie Tery 
great. 

The guard is very elongated, cylindrical, or very slightly hastate, the sides 
gradually tapering toimds the dender and very clougated apex. On tiie Ibrmer 
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part of the gnard, a little lieliind the alreolar le^on, there ia » iiIiort» not very hrood 
or deep canal, wliioli does not extend farther than the formor third of the whole 

guard. It is doubtful if this canal is a ventral or a dorsal one, as on the sini*le 
specimea I bare for description the greater part of the alveolar region is wanting, 
and thus the poriSon of the dpho is nnoertain ; I hdiere, however, from the lektiom 
of this species to otlu rs, that the Oiaal is ventral. The sides of the guard show 
rather stronj^', straight, vasciilar impressions, the back is smooth and rounded. The 
transversal section is squarish in the former, rounded with a flattened ventral side 
in tiie middle part ni the goard, and entivelj lounded near tiie apex. The apioal 
line or axis is central. 

The alveolar region is broken away just at the be^ginning of the phragmocone. 

The dimensions of the descrihed specimen are the ftaDowing: — 

Leogth of tli« po«t-«lv«oliir irgioB _ ... «. ,„ ... 10S mm. 

Siniitval UgBHif of it frnm boeklbflvBt ... ... ... ... 9 « 

„ m » firom did* to aib . ... ... ... S'S . 

. atapy ttWof mt< iT M kr w^onBaw<rf«Mi*l ftomb«A toftwit - U „ 

• n II • w fimniidttoaU* ... U „ 

])MuMar«iaiireHMlflNwllh»aKiibMt ... ... ... ... UO . 



AeHMvAv.— The only specimen eziating of ihia cpeeiea ia Jhim the dark-red, 
aandj fttraginoiiB lock of Kuntkote^ together with AmmomUu of middle Oxfbrdian 

The species is apparently very nearly allied to Jivl. baeuloidea, Ooster,* at least 
to the Tariety shown fai Us pi. 9, tgs. 8^ 4* whioh evidently repreaenta a spedea 

different fn)m (hat shown in figs. 1 and 2, hut the shorter canal, the depression of 
the guard on the ventral side, and the strong' vascular impiessiooa on its sideSi 
distiogiush Bel. fustioUiie from Ooster's species. 

2. BUb Stoucckamos, Waagen, n. sp., Plate I, 1, o—f. 

This species represents in the Kutch Jura Bel. unicaHalicuiatm^ Ziet., or Bel. 
»tu8, Manst. 

The guard is very long, elongate, hastate, with a roundish seotion, a little 
on the ventral side, priuci])ally in the middle of the post-alveolar region. 
Along the ventral side there is a deep and rather broad canal, which is, however, 
eompanttively teiy short, hecauae it does not teach quite ao Ihr down aa the first 
third of the post^kheolar region, and vanisliea Imm in a plain rentral deprsaaion of 
the guard. 

The sides show rtgj digbt TSioular impressions, and sometimes they arc barely 
peNCptiblj flattened. The back is legulailj lonndedi fttf ekntgated ; axis 
oentraL 
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The phragmocoue is rather short, stmight, uot very acute, having an angle of 
19 to ISm dflgiMB. Its aeeUon h eatinly xonnded, iho tepta are not TnymmienNU, 
about one quarter of the diameter distaat from each other. The aphon ia mai^iiiali 
tilin, and correspoudiui^ iu position iri tht* canal outside. 

The dimcubious of the described specimen are — 

TotAl lonj^ih of (juar<I ... ... ... ••. 168 mm. 

Lrnk'th or axU . ... ... ... ... 160 „ 

Diamater »t «od of alrmUr region trnm ti ii k I.I Iroiit ... .. M „ 

^ „ ». J'roui -iij..' t<i '.i ll' ... ,- 12 „ 

n mtlMlmNrUfflf thtpoik^lTaaUi i^Umi from Inek to front ... U „ 

n .1 » n n » rf'* ** <^ ~ ■ 

DUUuifls of lower rni) of canni from »ppx, itbnnt ... .. ... >. IW n 

Bemarfcs — The specimens, which liavc .served for descriptiou, are two nearly 
perfect ones, and several fragmonta collected Dr. Stoliozka in the len-ugiaous 
aaiidgr lieds of Kontkote ia Wagiur, togetlier ifiOi the foiegoing speeiea and Ammo* 
nitee of iqpper Ozfordian fypea. No apeobiiena are known from other localities. 

The species exhibita a very great resemblance to Bel. unicaiialicHlafm, Zietcn, 
a European species of Oxfordiau and Kimuieridijiaa age ; but the general form of 
JB^ SteUeidtaim is more elongate^ Ha canal shorter and less slriop. These diaiao- 
teristios are yet much more apparent when we compare our spedeo vilh Bel. 
hantatm, Blainv. Another specnes which might bo mistaken for the Kutch fossil is 
one tigui-od bj Oostor ou pi. 2, ll^^s. 1, 2 (non 3, 4), under the designation of Bel. 
boouMdMt hat this has the canal muoh longer and the apes quite diiRBrent ia shape 
Arom the Kutch form. 

The rchttion to Bel. unicanalieulaiiu, Ziet., is of high interest, principally when 
we consider at the same time the Ammonite fkuoa, in which PerUph. leiocjftnon, 
WMg:« oonesponds with Psr. po^fptuomtf Reiit., and Per. virguloideet Waaf.» with 
Pf'r. rii-rjHlutus, Quenst. As ilio number of species identical with those from the 
European Jm'a is rery small iu the Kuntkote beds, those axuUogies help much 
towards flie determination of the age of those beds, and we tfana oome to the 
oonoluaion that the Kuntkote beds are very likely of upper Oxfordiau age. 

3. BliLEMA'ITES cf. HASTATUS, BluillC. 

1827. Btltmnitt4 kattatut, Blainvilli-, Bclcinn.. p. 71, pi. 1, fig. 4, pi. 2, fig. 4, pi. 5, fig, 3. 

1«42. , (BUniv 1. OrbiK'iiy, Pal. FrM?. Terr. J>u»M., Vt>l.I,p.Ul<jB||^|llSL 

IMS. » tmiha^atmt raluadiu, Qnanatadt, C3eplial«|k| p. Mi, ^ 8B, S, 

ISSr. . kmMmt, (BUiaT.) OrP«), JmCrib, p. SM. 

Out of a great many fragments I find only the upper and lower ends preserved, 
but they cannot l)c referred to any otlicr species than Bel. haslatua. However, to 
prevent a possible mistake that might occur in the identification, I re«ord these 
ftagments merely under the name of Bel. ef. kaettOue. 

Among those fragments the lower ends of the guards are more or less cylui« 
drieal, rounded in section and smooth, with not very distinct vascular impressiiaoa 

s 
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along the sides; the apex is somewhat mucruiiate. The upper ends are rather 
thin, abo with » rounded meHian. and a deep» not very brood oamal along tiie Tential 
side. Some of the lower ends show yot the end of the canal. 

The phragmooone is uBoalljr a little shorter than in JieL hattatu$t and poaaewea 
an angle of 20 to 21 degrees. 

The dimenaioni of the apecka aeem not to haTe exoeeded the rica of QvenBtedf a 
flgnre. 

Fragments of tlio species are preserve*! in our ^Museum from the following 
localities and laj'crs; — Isorth-cast of Gudjiiisir, out of block shales; east of Nurrlm, 
out of grnj abides i south of Eeerohill, nearCharce, out of yeUowisbogray shales. 
At all these loralities the species occurs together with Pell, atlih'la or othor 
Ammonites belonging to this horizon. At other places : Lodai, (Oolite) ; north- 
west of Jara, (iu Oolite) ; south of Barosir (in shales) ; it is found somewhat 
higher in tlie aoeiflity of PtU. peratmmtmm. 

At one locality, 'Wnndn, T)r. Stoliezka colleotorl tlic speoiea in aomevliat 
lower beds, below Feti. aihteia and with Ferixp/i. obiusicotia. 

The best speouaena irare fmnd by Mr. Wynne In the Oolite at Lodai. 

4i. BSLBHMXKM jvuuomm, Waagen, n. Vj^ Plate II, Fig. 6, t^—d. 

A Terr nice lilllc spocit"; of the hastate group. 

The guard is beautifullj fusiform in its shape, with very thin upper end and 
periSBotly nmnd section. The ventral ride of the poat<aheolar region is provided 
with a fine, narrow, not very deep groove, which occupies about half the length of 
it- Tlic vnscul!\r iiiiiu'cssioiis at the sides of the guard are very faint, ban^ly per- 
ceptible; the back is smooth and rounded; the apex is not very pointed; azia 
straight and centraL 

Tbe phmgmoeone is not preserved in the specimen I have for description. 

The dimensiona of the <mly preaerved post^dveolar legioD of the speciea are — 



Total lei^k 

DiaiMlerit aHOTMdtf f«iM*Mltrii|lm A«nliMikliiift«^ ... . ... 4-C , 

„ H 1. n from (idv to aid* ... «. ... 4 

„ at <hr Ivwrr tliini of p<wt-ii1vt«Ur RKioo from faaah to ftml... » ... 8 „ 

„ flnaUatorid* - ... - »S , 

Diwtance of «-nii of caiiai Iiotii th.- „ ,,, ... S6 „ 



Memarka. — The species is founded upon a single specimen, which was col- 
lected by 3>r. Stolioika together with Btk mMeifattu in the Uaorooeiiihalaa beds 
at Jumara ; other frngmenti ftom the Ujainooeplialua beds of north-weat of Jaia 

may possibly belong to the same species. 

B0I. Jumarctma is very nearly allied to JicL haatatua^ Blainv., and is in fact 
the procuTSorial form of thia apeeies. There are, however, certain marked diflbienoee 

between the two. In Jumarensls, the general slinpo i^; much less hastate, but rather 
fii^ifnrm. The sectioD of the guard is thoroughly rouuded, whikt in Bel, haatatutf 
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tiie section ta always more or Ime depraaaed and a little squarish ; the upper end is 
extremely thin, the oanal line and compaiativdjT dlorl^ tiiB vaaenlar ImpHwrioM at 
the sides of the guard are very Mat^ barely peraqttible ; tu all tbeae pointy the 
contrary is the case in Mel. haeUUiu, 

Tbna, Bet. Jumaretuk m$f MAjho ooDtfaend as diitbd* and it is the fint 
and oldest representatiTe of tiw true Hakeasi, ooonning in Kutdi in tyiiioal 
Ujaorooephaliia beds. 

(d.) Oroup of BscBiorana nranoBHiai, FarkhuoH. 

1. Belehnitbs Gerakdi, Oppel, Plate II, Fig. 3. 

lan. MtmmU t i Omrdi, Opti«l t FilMntolog. Mittlwil., |k a96> pL 88, iigL 1— S. 

The speoiea is represented mostly by fragments in oar Vnsenm, but e?«i 

thoae axe so characteristic tluit it is easy to recognize the form. 

The guard is short, cyliiitlrical, or slif»btly hastate, rather broad, roundish in 
section near the alveolar margin, depressed in the greater part of the post-alveolar 
part. The ventral ride is i»OTided Tritb a Tery deep and broad canal, wbioii begins 
near the apex and reaches the alveolar marg^in ; it is broadest in the middle part of 
the post-alrcolar region. The back is flatly roimJod, tlic sides nearly smooth, with 
extremely faint vascular impressions, gradually tapering towards the elongated apex. 

The phragmooone is raflier short, eommonly a little oompressed, sfaeaight, show* 
ing an an^ of 84 to 28 degrees, its apex bring oentral or very nearly so. The 
siphon is marginal, thin, and in its position porrosponds to the canjil outside the 
guard. The axis is central at its beginniug, but becomes a little excentric at about 
tiie middle of the post^dreolar pait ; it is shifted towaids the ventml side. 

The dimensions are— 



Total length of the Raard. about ... ~ ... ... ... fS3 ttiiji. 

Diainetcr a little Ih'Iuw alrrulnr rnaripn rmm bnrk tn front .. ... ... 115 „ 

„ ,. ., ,. fniiu fi'le tn ..iili' . . ... ... Ij| „ 

K at the befpuniiif of poat-alTeolar ngioD from back to front a. ... It „ 

If n n n frvB ildA te rflift ... ... IS 



Bemarka. — The localities at which Selemnitei Oerardi occurs in Kutch am 
nnmpn)us. It has been fnimd stnitli of Samtra, in sandy slmles ; west side of Keera 
hill, in the highest beds of Oolite ; at Wanda, in shales ; south-west of JBarasir, in 
Uaok shales; 8ontii<e88t of Xnnba; soafli>ea8t of Xagnon* in shahs, the lowest 
beds exposed in Wagur; north-west of Knmagnna,in shales; firam soatluwest of 
Lodai, in yelloAV sandy shales. 

Prom this list it appears that the species Ims a rather extensive distribution, 
horisontal as well as rertioaL It is entbely wanting in the tme Uaerooephalns 
beds, but begins immediald^ above it, and wtends from here through the whole 
upper part of tlie Chaiee group; in other words, it is found in upper CaUorian and 
lower Oxfordian beds. 
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JB^ Oerarii is ray nmrlr aUiad to Bel. SmtkoteiuU, hat cMfly distiagaid). 

Me hf the fiiint Taacalar impreasions along the aides of the guard, which determine 
the position of our species in the hastate group. From Bel. subhmtaUut, Ziet., 
it differs by the less hastate shape and the more roundish section of the guard ; the 
aame dtanetttialiiM eaafly aepanto it from Btt. C«i2oej«Mjt, 0pp. 

2. BELKMyiTES Calloviensis, Oppel, Plate II, Fig. 4, a — d. 

1848. Bthaaitm tmukmdmtmt i^nmt, Qnenatadt, CarUafu. y. 440^ », igh 12—18. 

The deficription and figure of tlds qwciee \xj Qaenttedt are exoeUent and need 

but few additions. 

The pruard is rather long and liastate in shape, strongly depressed, with a broa<l 
deep canal on the ventral side, which, however, becomes finer in the alveolar region, 
and readiee down until within a ah<»t diefainne of the apex. The vaaoular impraa- 
aions along the sides of the guard are very faint, tlic l);iek rouiuloJ. 

The phragmoconc in tolerably long, but nut venr* acute, enclosing an angle of 
about jU**. The s^ta are very mimexous, only about |th of the diameter distant from 
eacb other. Tla» nphon is thin, maigioal, and oonespoiidiag lo the canal outaide 
tiie guard. 

The dimensions are — 

Total length of gunril, ubtiut ... ,„ «. «. 80 Mb 

Ix'n^tli uf axu, about ... ... _ ... _ ... IS n 

Diamatar at apas of phtagai«««M bvf» baek (e Aroitt ... ... ... 4 . 

M ■# Pi ai4a lp aifc ... ... T » 

V adUltorfoaUlvMliriti^ftMkhMktoflmal ... «. ... 7 „ 

» n n *Wm«d«torid« ... ... ... 9 „ 

B0mark».~~Bd. OaUovietuk is not rery common in the Kutob Jna. The 
species is found in thin*boddcd Oolites or hlialy limcsioucs immediately above the true 
&'teph. macrocephalum, and has in tbeae beds been found north of Kuoaguna and on 

the Kcera bill near Charee. 

8. BBLavKsrES subhastaius» Zietat, Plate II« Pig. 1, a—t, 

W^•>. Belemniiet nnlHnifirftn. Ziatcn, Vvnt. Wttrtt«mb., p. 27. pi. 21. 6g. 3. 

IHU). M auMrfinrloAM, Seblotb., Sowerbj, Tiao*. tiaoL 8<)», Lead., VoL T, pL flg. %, 
aadaspL 

MM. « OnBifa»m,0rbifay. VkadnaoMbl, p.SM. 
USr. m' «iiU«tMM Zlai, Oppol, Janftm,p.M8L 

Zieten*8 figure of this spetnee is unfortunately so bad tiiat it is rery diffieolt to 

recognise the exact form which is generally understood under the nat ne of 
subha^tatus. A sliort remark by Oppel, who says in liis Jura formation that the 
species is intermtidiuie in its form between Bd. canaliculatus, Suhloth., and Bel, 
CaUoneMi$, 0pp., appears to be more reliable. 
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The guard is rather long, very little liMtate, strongly depressed, with a 
modoratcly clonsnt^d apex. Tlio ventral side is occupied by a strons^, broad, some- 
what tiattcQcd canal« which reaches nearly to the apex, aud gets very little nairower 
in the alveolar ngfam. . Tlie ddea of the goaid axe nanoirly xoonded, aad atunr 
only in vciy well preserved i|«dineiu Tosonlev imprenknu. The l»ok is ^iwdly 
rounded, rather fiat. 

The phragmooone la not veiy long, stieighl^ aonte, exhibiting an angle of 20*, 
ite apex la not oentcal, hut shifted towaida the Tenttal aide. The aepta aie numer- 
ous, about onc-fifth of Mio diameter distant ficom esoh Other* the Siphon oORespOIld- 
ing in its position with the oaual outside. 

The measurements of some apeoimBiia an : 









1. 




2. 3. 


Total length of guanl 
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Stmarlb. — Set. tuiilatiafm is not Tery oommon in the Kotoh Jus, and is 

apparently restricted to the beds with Steph, macrocephuluin. The species wM 
collected 1)y Dr. Stoliczka in tliose beds imHh of Sooika in oolite ; on the way 
between Kumaguuaand Urira, uUo in oolite; uorth-west of Jujiiaza,in flaggy oolitia 
lineitoiie, and north of Beysulpoor, in oaloaieoos shales. The looslity nt Keen hill 
near Oharee has fiixniahed only fieagmenlit aome of wludi sem to behmg to thia 
species. 

HetemiiUea GraiUanus, Orb., is to be considered a synonym of the European 
Species, as Sowerby's flgare, upon which the species is fiianded, represents nothing 
but a lower end of Bel. siihh'is("t'<s. 

Zieten's species is rather difficult to distinguish from Bel. callocieima, Oppel, 
except by the greater thicicness of the alveolar and of the beginning of the post- 
alveokr region, the lesolt hemg ezpreBsed in the leas hastate sbi^pe of tilie^fwdmens. 
In Europe, Bel. tMaatatM is dso one of the most dianeteirntio qieoies of the 
]y£acroeephalu8 beds. 

NOTOCmLL 
SeHim L— OOKOFHOBI. 
(a.) OnMy ^ BBinaims ooMoraomvs, OppeL 
1. BBunnnxBs OumAHXAinra, Waagm» n. qp., Platte I, figs. 5, & 

Bemal speoimens of a small canalioolnte Belemnite, which at the first glance 

much resembled Bel. Argocianus, Ch. Mayer, were collected by Dr. Stoliczka in 
certain beds of the Kutoh Juia, but on closer examination thoy proved to belong 
to the division of tlwiVbloMltef Broun. 
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The guard is very short, cylindrical, or slightly hastate, squarish, rouuded ia 
Motfam, and on tiie iMioik provided in the alveolar region mth a short and nanmr, 
bnt iaep vuuH, to muoh ao tint it nearly, aa in JBelmnUMa, iMohea tiie 

plirairmaconf. The apex is short and some^vlmt mucmnntc. Tlic sides of tho guard 
are slightly flattened, sometimes with indistinct vascular impressions ; the vential 
side is amooib, Iwoad and flattiBiied, Inoader than the back. 

The phragmooooe is rather long in oompariaon to the length of the guard* 
straight, showinfj an angle of 21°, its npox beint,' thorouglily ocntrnl. Tho siphon 
is marginal, not very thin, and in its position opposite to the canal outside the guard. 
The shell of the phragmooone ezhilnta in tome apedmena dearly the cluuraoteriBtio 
atrtpes, which in all Belemnites cover it ; but aa iraa first observed by Quenstedt* 
on Bel. dilatatiia, the arched region, or Ixack, corresponds with the canal of the guard, 
whilst tho horizontal stripes with the sipbo in the middle under the same lie opposite, 
ooneqNMiding irith the amoolli and flat vemtnl aide of tbe goaid. 

The dlmenatonB of tiie apeoinienB are : 

1. 9. 

Hotad leagtli of gwd ... ... « ... K mai. 41 

iMKlbarMb . _ . _ . 

INiHftirataDdaf alwoliricgiaiBfkiMBlMcktoflNmt >. ... lO"! ^ IS 

n tr >. >. from «i Jo to Bl'de ... ... 12 13 -'> ., 

Semarka. — The species just described is of high geological interest, because 
it shows, that forms of tbe division of the Notooceli oocnr in muoh ddec heda 
than tras hdieved only a short time ago. 

Only tbrcc specimens have been found, pro\!iicr that the species must be very 
scarce in Kutch. One of them is from a black shale south-east of Nurrha, from a 
bed a little below PeU. athleta; the seoood apedmen was found at Keera hill near 
Chari in tlic same geological position togetiior irith Peruph. arfhriticiut, in soft 
yellowish shales ; the third specimen is from sotith of Samtra, also out of shales ; 
it was collected there together with another thick short Belomnitc, which is very 
likdy a ddbnnity of our spedes. 

The nearest allied species is Bel. conophorua, Oppel, which is, however, distin- 
guishable from Bel. Ohlhamianus by its less deep canal and n)und section. In 
shape, Bel. Argocianm is also very much like our species, but it was placed by 
Oh. Mftyer, who deseribed it Ibi^ in the gnraqp vt Set. DustOkumt and Uma 
belanga to an entirely diilhrent division of Belenmitea. 

• 9MBiMt. OiiiUop. ^ URk |L ao^ fi(. a. 
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BmUy.—NA UTILID^. 

<?«llM.— NAUTILIJS. 

The yiBiy Mmarkable constancy of form in the species belonging to this genns 
produces such a uniformity in the mcsoaoic Nautili, that only comparatively minute 
differences can be used to cliaracterisc single species. Nevertheless the number of 
caKAi% dfetingakhed ^eoiee b being added to dafljr, and it ia of graat intoraat to 
obserre how the increasing knowledge of this gi'oup also serves to confirm the common 
law of the development in time of organic beings. Thus, there is, for instance, a very 
clear developmental connection between Naut. lineaiiu, Sow., Naut. callocietuit, 
Opp., and Kami. Wimdaeii$i$, WMtgen, and no doabt many oUieir fbrma will pvova 
to aland in similar relation to each other, as soon as the intermediate forma of the 
series may be found. But Nautili are not very common ia mesozoio fffnmtfiwiti 
excepting a lew apedea, and thna oar knowledge regarding them inewaaoa but 
atow^. 

On the other hand, we cannot expect to find in every bed a distinct speoiea^ 
and must tn^at the Nautili in this respect very much like the Belemnites, allowing 
for single species a rather extensive vertical ooourience. Here, as in the Bclemnitea, 
this may depend partly upon the simpUdty of the form of the Naudhu shell, which 
does not admit of more minute distinctions, partly, however, it seems also to have its 
leasou in the greater power of reaistaace in the animal against the infilueaoes of 
outer ecmditiona. 

Of all flie aix species of Nautili Itrand m the Eutidt Ima and toedbed hem* 

after, only one is identii-al with a European form, Nnufiliin cnllorlensis, Oppel. 

All the others are new species, one of them principally interesting on account 
cf ita QHMMPMiiiatign, Smd, tt HMemi U to ia todia ftwMid in beda Itafing eaw^y 
the same lelationa aa in Eoropet ek., in {he beds with Sieph, maoroeephakmt. 

{a.) Oroi^<^}!iAmnaMiJKU!mt Seta. 

A rather thidE species, with obtuaely angular whoda. Though the ahdl ia 
preaerved in tiie apeoimen from Wanda, it ia aa muoli worn that it cannot he aeea 

whether it was concentrically striped or not. 

The umbilicus is rather wide, being about one>eigfath of the diameter, with 
perpendioDlar walla, whioh are even a little timed inaide near the antore. The 
gnaleet thickness of the shell is on the umbilical margin ; fro i ! . iv: the sides slope 
down towards the external part, which is considerably flattened, with obtuse edges 
en both sides. The septa are simply curved, a little oat out at the external side. 
The poaitioa of fhe liplio ia not Tiaible. 
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The dimensions of the two preaerred speciiuens are : 

L n. 

Dinmct^'r of \he shdl ... ... ,„ „. ... 37 mm. 85 mm. 

„ of Ihe ambmens ... ... „. m 9 n H •• 

lliiokui'sit uf til'.' n'ltll ... ... ... ... M, .„ M n 60 b 

Height of Uto lul wUorl from Ute umbUicns «. •> m. Ht „ 4S ^ 

H » w If ftuD Ab jmiwlhg whori m ••• ••• 16 « Mm 

Jtemarka. — ^The description is founded on two specimens, of wliich one wm 
found iu dark oolite, nni tls-wc'sf of Soorka, tlic other, also in oolite, neac Waiida;'at 
both localities they occurred iu tlie society of I'elt. peranuttum. 

NmO. toMtdaeiuu b Yoy neariy allied to Nimt. ealhvietui§t 0pp., bat Mil le 
euSlj diiimguidMd by ito muoh buger umbUions. 

2. Navtilvb OAUCronBirais, Oppel.t Hate in, fig. 2, a,— 

- 1M>. 2hmiikmitmi9»imH9W.Timtut ChA ■ock.LwwU Vei. Y.pLtt; 1 4wril «tpL 

IMS, JTMlifa* ftiiiyiait (Sow. )k OtUkha M. Fruf. tm. Jhwk, TiL 1. ^ Ml. |L Sik l-S* 

(MwBow., Hla. Coaeh). 
18B7. iBwrtliit aa ff wiiMMt Opp»l, iumhim, » tg. 

This spt-cips s<M'nis rather common inEatoh; it is certainly tbe most oommoni 
species of all the 2^autili there. 

Tbe genenl form of tbe aheD ia smootb, not very thick, vitb a nnall umbOioiu 
andaomewbataiv-ral it ' whorls. TIn' umbilicus is only about one-thirteentb of tiw 
diameter deep, uiul witli walls which are turnctl a little inside. The g^reatest 
thickness of the shell is at the umbilical margin; £tom there the flattened sides 
slope tovaxds tbe external part, wbiob alao is flattened, and provided on eaeb side 
withaveiy obtuse ridge. The shell itself is covered with two sy.slcuis of fine 
striae, of which the parallel ones, which follow the direction of the sjiiral, are 
limited to the external part of the shell. The others,- strito of growth,- cover the 
irbole sbell, an aomewbat fUdfinm on tbe sides, but bend strongly baekwaid on the 
external part. On very large speaimens those lines become very strong, numerous, 
and look as if cut in with a knife i the oilier system of striae then entirely 
disappears. 

Tbe septa aie simply emrred, a litUe out out at tbe extenal part. Tbe 4ipbo 

is tolerably thick, and ha.s its position in tlu> ont^r third of the septum. 
On the cast the normal line is often very strongly pronounced. 
Tbe dimensfona of a qpedmen flrom norUi-ivest of Jumaia are: 

*** »*4 ••• *M hHm 

i$ 4f Ite OttAWtM «•» *«* as* 

nUoMMertlwihen ... ... ... .» ... 41'0 . 

Height of tb* last wborl frum thi; I'.n.l'ili lis .. ... ... ... 30'0 ^ 

,, fnms t!n- ''li'-^''' • ■ •- •■■ ■•■ 25<) „ 

liemarka. — The species is ropreseuted in our coUeeliou by live specimens, two of 
wbiob were found in ^ golden oolite at Eeeia liill near ObazI, one noirtb'>ira8t of 
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Jnnwra in yellowish-gray limestone, and two nortli-wpst of Soorka in ferruginous 
oonoretions out of shales. The latter two are only body chambers, the one of which 
hai»tiioagheompeaBed, adlam^erfiNmifmetidtoiotlwo mora fhm 90 nun. 
This shows how large the species did grow. All ihe specimaiu at the difBaNttt 
localities were found in the Rocicty of St^ph. macrocpphalnm. 

Naut. caiUm&n9i9 is very nearly allied to Naut. linealut. Sow., but thediflbraMM 
ham ben. abmAj naj well pointed oat hf Orbigny. SVoa Wmit. tBomdaeMb the 
q^eoiee is distinguishable by its sniallcr umbilicus. The differences from Nauf. 
iemfroniis, Sow., Min. Conch., were already well observed by Sowerby himself in 
bis puptr on the Kutch fossils; boweyer, be united the Kutob*lbrm, though with 
■ome doubts with bii fbrmer ipeoieii 

1. KAtTLLi's KCMAGVNKSsis, Jfaageii, n. sp., Plate III, fig. 1, a — b. 

A rare sjiecics of the general form of Naut. hexagonus. Sow. The shell is 
narrowly umbilicated, rapidly increasing in height, and veiy likely becoming nearly 
aa large aa Nimt. gigaiUeui, Orb^ width, k n ^nonym of 8owerby*a Naui. 

hexagonm. 

The umbilicus is not very wide in this speeies, and not more than about one- 
tofli of the diameter.' It is very deep, with perpcndioalar walls, a little turned 
in near the suture. The greatest thickness of the shell is at the umLilical 
marp^in ; from there the flattened sides slope towards the external part, 'i'his latter 
is slightly excavated, with a somewhat prominent, rounded obtu&e ridge on each 
dde. The dieUia nearly entinljamootti, only with eztnmelyfidntatrim of gtow^ 

The septa are simply cnrred, but strongly cut out on the external aide; the 
sipho is not preserved in the specimens I have for deaoriptiain. 

The (iiinousion.s of the described specimen are: 

Diameter of thr shell a. ... » m «. ~ 7S mm. 

at of thv mnbUieH m. m* m m .■* .«* » 

TludauHaf UwdMll ... ... _ «. ... 48 . 

H«%li(aribtlMk«h«ifl«M«l*tiiMi(ni ... _ «. ..«»„ 

ma u » fti* tfc» ^nttHag wknl «. .» ■ 81 n 

Remarks. — ^The only entire spociraen is preserved in an iron nndule out of 
shales belonging to the beds of Steph. macrocephalum, north of Kumaguua. A 
fragment preserved in very fine brown oolite of Lodai seems to oome out of the 
ndddle of tiie Ohasl group. 

The species is nearly allied to Xaul. /|(^r'^'^/w^^^'^, Sow., but easily distinguish- 
able from it by the smaller umbilicus and the less prominent ridges on the external 
eagles. 



80 



JURASSIC cp:pualopoda of KUTCn. 



(o.) Group of Nacxilcs srBisFLATCs, Orbigny. 

1. Nautilus nriUMUOBHS, Waagen, n. ip., Plate III, fig. 3, a—b. 

A shell, of about the size of Naul. pompil'mit. It is of a thick inflated form, 
without umbilicus, if well preserved, as this part is thca ootircly covered by a thick 
ahelly oallorily, as in ilie liiring Nautiliu. If tin sImII i» destroyed, a toletalily wide 
umbilicus becomes visible. 

The shell itself is very thick, and nearly entirely smooth, only on a few places 
extremely ilue stria: of growth caa be observed. The cast looks much more slender 
tlmn when the specimen is oorared with dull, and the appearance of an umbilicns 
glTes to it quite a diiferent aspect. The umbilicus is then a little less than one- 
eighth of the whole diamnf cr of the oast, is very deep, and has perpendicular walls. 
The greatest transversal diameter lies a little above the umbilical margin ; from there 
the aidee slope slowly towards the perfoctly rounded external part, in the middle of 
which (ho normal line is on rasts sometimes slightly indicated. 

The septa are simply curved, making a veiy shallow lobe on the external side. 
The sipho is not preserved. 

The dhnensioiiM of a apeoiiiMin £N>m aortli-weet of Jnnuura are: 

DSmeter of the abtll ... ... \Vl mm. 

„ of the anibUiou* ... .. wt ■•• •» ... 12 „ 

ThiekiMM of tlie ... — ... m. ... SS „ 

Haighl «if tha bii wlwcl fim tlia ambilku ... ... _ W „ 

H N mm fcSB Hw fWOlJhj WhMl m m. « m> Sl „ 

IKefMorilf.— The speoimen I hare fat desoripUon is out of a gray Mouwhat 
ferruginous Hmettoiiw fiNHH oMOi'ivesi of Jninam. where it waa fimnd in the looieity 

of Steph. maerocephahm. 

Of the species of Nautili as yet described, only JS'uut. mbinjlatm, Orbigny, 
out of the Kimmeridge olay of fioDflear. ete., seems to show a certain rebtian to 
the Indian species, but it is unknown, if the former, when provided with shell, has 
its umbilicus closed with a callosity. Even Naut. pompilUUt Linn., is much allied 
to Naut. intunieacetu ; however, the former has more strongly curved septa. It is 
yery atraage to find in Kateh in juraasio beds a apedea whioh has its nearest 
relations amon? till' liviuo: AvorlJ. What may have been the reason that Nautilut 
was able to endure all the changes of so many geological periods without having 
been veiy aenribly affeeted by them P 

id.) Orot^ <if NAuuLtn AAAmnoira, SehkHh, 

(1). Vxwahm KrTOHBima, Wtuven, n. ap., Hate III, fig. 4^ a— A. 

The species seems very rare in the Kutch Jura. 

The form of the shell is rather thick, with flattened sides, nnsjular externally, 
and with a small umbilicus. The latter deep, with sloping walls, a consequence of 
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fhf iimhilleal edge being not very sliarp ; its diamt'ler is one-elcvontli of the diame- 
ter of the shell. The section of tho whorls is somewhat rectangular, with flattened 
ddiM, flattened eKtemal part, and the gieatert fhidciMse near Hbs umliiilfaNn. 

Tba le pta arc strongly curved with an obtuse saddle near tho uBlhiliaiu, a not 
vrry deep founded lobe on tho sides of tlie shell, and also a rathor strong exotiTatioa 
on the external part. The sipho pierces the septum in its outer fourth. 

nie iImII itodf is not p t e e en T o d «a the specinuiii I bare to deaeilptioii. 

Xbe dimeDiiaiiB ave: 



BiHMlir of the abell ... „. 4t BUB. 

„ of Uki umbiliciM ... ... ,,, _ ,„ ... 6 „ 

Tluc'kuen of the sliell ... ... ... ... ... ... 27 „ 

Haighi «f Uw bit whoil ftom tha nmliiliciM ... » ... 89 » 

tt m m fh# JMOldiBlf WkOlf ... «. ... m. U n 



JiMMriU.— The spedea hu been finmd in a fannrn iion-itained oolite^ in tlie 
middle of the Oherf group (beds irith P«rjq»*. arAfa&nHr* Sow.) at Waada, in oofy 

(ne 8pccim(>n. 

It is very nearly allied to Naut. aganiticm, 8 ch loth., but has its sipho nearer to 
the external dde. 2ftmt. bitrngtilaiut. Orb., siso resembles Ytrj miioh the Kntdi 
gpeoies, but is distinguishable by the more angular shape of its ^pertnn and by its 
excavated external side. All the other forms of the aganith group, like Naut. 
Franeomcua, 0pp., or Naut. Strmnbergetme, 0pp., have diHereut sutures of the septa. 

Li XnraiMi a ivj aimilsr apeoies oooon in the beds (tf PerUpk. aiieept of 
WUrttamberg, bat it has as yet not been desoribed under a ss|Mutate name. 

(?) OroHp iff Niu;iiLU8 MofsnoTnm, Ifemu^tr. 
(1). VAvratra JmiAitBKSis, TFaagm, n. sp., Plate IV, fig. 1, a—b, 2, a—b. 

. It is with great doubt that I unite the species from Jumara with Naut. Mofti- 
MMNOi^ Neum., in one gi-oup, as in the former the ornamentation is not so'strong 
and is limited to the sides of the shell, but, at all events, Neumayer's q[ieoies is 
more nearly allied to the Kutcb form than any other as yet described. 

Shell very thick, with flattened sides, flat external part and small umbilicus. 
Hie width of the vmbilieos is, honwer, Tariable, and in one spednmi its diametar 
is about one-ninth, in another about one-tenth of the diameter of the shelL The 
umbilicus is dwp, with perpendicular walls; the umbilical edge, however, not sharp, 
but rather rounded. The sides arc sloping towards the external port' and a little 
ezeavated near it. The catteraal part is flattened, with rather sharp edges on both 
sides. From the umbilical margin rise in adult specimens shallow obtuse fdds> 
which extend, directed somewhat backward, to the external edge, and terminate here 
in a broad obtuse tuberde; no ornamentation of any kiud passes the flat external port. 
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Toung spedmeu ne entirdf imoQiiit Hbfi wluNds mora fOttadad in aeotioii. On tiie 
body chamber of very large spedmeni tin ornftinfiinliitiinM beoomM leM t/pptmtt, ind 

tUe tubercles of the outer cdsje disiippoar entirely. 

The septa arc simply curved, a little cut out on the external part; the sipho is 
nflipreaeirved. On a OMt of a Toung tpeebnen, tlie nonnal line i> well seen in 
the middle of the external dde. 

Ihe dunensioDfl aie : 



'tlw •Ml .~ ... ... ... ... ... Ill 

if of ttft vflbiliuiu ■.. ... ■•• ... U 

Tbickneu of Um •hcU ... ... ... ... ... ... 78 

Hgigbt of Um iMt wlMtl from Um ombilicos ... ... ... ... 74 

i IIM JWOiHIHJ WMCl Ma •« tfl 



t^—Nauf, JumarenMa is one nf the rare forms, with decorated shell, 
which were only recently dotocted in Alpine Jurassic strata. Tiic species was found 
in three specimens in a yellowish-gray marly limestoao directly below Sleph. macro- 
cephalum In the uppemuMt beds of fbe Pateham group, north'Wnt of Jumaia. 

It is very remarkable how the species changes with age. Toung specimens 
arc hnrely distiuguishabln from N'fiiif, lineuliftt. Sow., from the inferior oolite, whilst 
larger specimens are entirely dilfcreut. The only species with which full grown 
sbeUs can he oompand ii IVoirf. J^ffmoeietit Nenm., from tiie Maorooephalos beds 
of the Brielthal in the Sazkanimergut. In the side-view, the ornamentation of 
both shells has a rather close resemblano^ but in the Alpine species the umbilicus 
is hirger, and the tubercles on tba outer margin not developed, whilst in a front- 
Tievthe imoofii external port of NmU. Jumarenau immediate dlitiiiguishes both 
species. Bi'sidvs th^i, in Nfiiit. Jnmrireiifi/i the onanuntatifm Is obieAy reatrioted 
to the shell, and the cast shows very little of it. 



Digitized by Gi;X)g[e 



PLATE I. 

tig. ... 1. BkuunBi SiouonrAirot, Waayen, p. 10; ipecimeD tnm th* BmngiuoM wad* 

dbttUb of Kuttdofe ; \a, front view, 1 A, side view; If, MOlioWtlinHlfktlM 

prtiard at dilTerent heights, 1/, Phragtnoeone, front vii \v. 

Tig. ... i. Belbmkitss FttsnccLUS, Wmqcb, ^. 9; speoimea from the ferruginous sandatone 
aKmUkatei to, front vim, Mde vimr, t«, < MstioM thnngh the gaud 

fig. ... a. Bnamnna KiumuniJisis, Waage*, p. S; tpeciroen from the ferragiDous Hnd- 
■tOM of Kmttitttj 9a, front view. Si, side view, 3c, d, e, seolioDs througli the 
gond ttdiAHBl hci^di. VbngmMtmt, oda nuw. 

Kg. ... 4i Bkikmnttes oRtKNTAl.is, Woayn, p. 5; specimen from the Dkoia Oolite of 
Wanda ; 4a, front view, 44, side view, wctioiu Uuough the gtuurd at upper 
and OMT Imrar and, 4«, IfangaMWOBa, aoctioB, tide view. 

Tig. ... 6. Belevixites Ou)nAMiANU8, Waagen, p. 15 ; »p«cimon from (he hlirtles with /"(fr. 

<iii««j»« of Ktera Ml near Ciareet ba, front view, 54, back view, &e, side view, 
Sd^ VmgitadiiMl eie ti oa of flie gond froa firont to bade with PhtagmoanM^ 
tnuMvanal aaotios^ 

fig. ... 9. PfWim OlOHAMUima, ITMyMi, p. 15 ; speoimen from the AtAUU-hvi, sooth* 
east of Ntmia/ 6a, front view, 6i, back view, 6«, side view, M, longitudinal 
section of tiM gmci frooB front to bnok iritli Pfangnoooni^ 9it 
MCkioit. 



Digitized by Google 




Digitized by Google 



Digitized by Coogle 



PLATE IT. 

fig. ... 1. BtLBunTES sus>BmA3V8, Zitte», p. li; apedinea from the Maeroeepiatut-b«d* 
between Kwmag*«nm Mod Oorirm; Im, front Tiew, li, ride Tietr, le— ^ i 

thrtniirh ihe guard at diflcreut licig^bts ; If, iDrifptudina! sectioBof ihl 
cone of anotiusr tpocimvn from the same locality, side view. 

Hg, ... S. BBBmns vution, Waaye», p. 8 ; ta—«, apecimen from IJgbt oohnucd i 

of the Kairot-group of llie B.. 'hor river near ^umw ; 2«, front view, 24, side view, 
2c, d, t, Metigm through the gusid tA difierent beig'hti j %f'—^, upper cad of 
« ■peeinwa out of dulH of fh* Afwf pmy, fnm IioM, froni viniP and Hetumt, 

J%. ,4. 3. Belemnites Oerakdi, Oppel, p. 13; specimen, imperfect at the apx, from the 
J)ko»a Oolite, S. of &«<r«; So, front tow, lide vi«ir, ie—d, KCttOU 
through the guard at diffiamt heights. 

Fif. ... 4. Buamnt CtusnuMmBt Opfit, p. 14; ■ptgimm yvylBMf fiwa XttmUU/ 
44^filiHfc'view,4i, ride 'TMW,4e^-<f,w)ctioDa through the guard at different heights. 

Fiy. ... &■ BBUHinm JuvAUKBis, ^M^m, p. 12 i ipeeimen from tb« ifamw^^^ 

Jmura ; &d, front view, %b, ride view> 6e^-if, aectkne Chraugh the guard at dif* 
Annt Iw^ghti. 

Fig. ... 6. BELEMinili8AinrAs««rs, Or*., p. S ; 6a — i). Sjiooimen from t)ie 7)4oM OolHe.S. 

of SamtrUi 9a, front view, G6, siJe view, 6c — d, sections through the goard^ 
6«, longitudinal section through the alveolar ngkm ef awrthev fpMilMii fitont 

the hhosn Ofli/f, S. W. of Zoilai, side view. 

Wig. ... 7. BBwqriTES Katbounsis, Waagen, p. 7; specimen from the coarse hard nnd- 
stone el the Kalninmf$t Im, fjoat new, 71, aide view, 7e — sections throngh 

the guard at different heights. 

Tig. ,,. 8. fiiUKmraB KanouHSis, Waagen, p. 7 j spwimen from the same heda and looali^ 
aa flia above ; Sn, front Tiew, 8^— «, aaelioaa through the guaid. 

Fig. ... 9. BauwnTBB Katboumsu, Wtaget, p. 7; specimen out of shales tXljbit Kgfnt 
gmp cf Mdf loBgitndiaal wetion of tka alfeolar ttg^ rida fimr. 
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PLATE IIT. 

Fig. ... I. Nadtilds Kcuaockkn'sis, lf'aag«u,p. 19; specimen from the upper regioa of the 
Mtent MptatiM ' M i, N. of £wmafm»f Is, tide vienr, Ik, flnak viair. 

lig, ... S. Nautiu H CAr.ix)vir..sKis, Oppi-!, p. IS ; tpecimenftom tlw JMi w w wyb ftw-l<<t» 1>« Wt 

of Jumara ; ia, liidc view, front view. 

Fi^. ... S. Kautilus intuubscsns, Waagtn, p. 20; apc«im«m firom tlw lowest i«^on of the 
Mame tp Miu I rf o, M. W. of /mhm; So, rido tnw, fhmt viov. 

Kg. ... 4 NACTiLusKuTciiKNsig, tf^aa^trn, p. 20; gp«diuBlhiimtholMdiwiikP«r.« 
of Wanda ; 4dj sid« view, \b, front view. 
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FLATS IT. 

Tig. ». 1. NaotilcS JcMARESsrs, Vaagen, p. 21 ; spcctmrti from tho gmj limHtOBW of tiM 
Putet^m-group of Jutnara ; la, side view, U, front view. 

Fig;. t. Nunnm fnuunu, Watgen, p. 81 ; young specimeo from llu am Mt md 

loalify M fbe ibo?*} t«j ndi tmw, Ihnt vieir. 

Fly. ... S. NArrit.rs Wakdaexsi^ Wna^en, p. 17 ; qnriiMB froB fht ZMfM OtStttt Wtmim$ 

Sflj tide vienr, front vieWi 
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JUEASSIC DEPOSITS OP KUTCH. 



Owier. TETRABRANCHIATA. 

Famlg.—AMMONJTIDJB. 



Gmm PSTLLOOBBAS, Buna. 

Tfads genn* thongli propMed in 186ft by Itaf. Sneia, was for a loiif tfaie 
tmfted irlfh ge wi lescrve liy the scientific world, aa the acceptance of it would 
bare inrolTed at fbe same time the acknowledgmeat of the pnnoiple on whidi 
it "WM foimded, aod ilittt m* precisely what it was tiKms^t dcainble to a.Toid. If 
onoe the limits fixed Taj tbe oommioii use of so many years were tntnsgrHMd, 
one had to ndrnit the consequences, and not only the genus Tfn/Uoceras must 
be accepted, but also the rest of tbe Ammonites must be subjected to further 
inTeatigstioiii and lie diawdTed into a nnmiber of genera, difiioult to detennine and 
difBcolt to ciroumscriho. But nevertheless tbe step bad to 1m takiai« not ooify 
because the number of Ammonitc-Bpccics increased slowly to an exccssiro amount, 
but also, because discoveries were made r^arding tbe shells of Ammonites which 
made it appear "nty impcobaUe that all Anmuniitei eoold possibly belong to one 
and the same genus. 

Prof. Zittel in 1868 was the first to accept the designation Phylloceras, m a 
generic name separate from Ammonites, and since that time, not only have 
Suess's genoa eome into eommon use, hut also Hie gieaier portion of the oUier 
Ammonites have been divided into separate genera. IIow necessary and useful 
this was, soon appeared clearly from the other discoveries which were in the lear 
of this first step. 

1a his mnk on Uie Oaphalopoda of Stramberg,* Zittel showed, that it was 
posriUe to ammge Am apeoiea of J^i^ttoeenu, till then desoribed, into oertam rows 

•filtol: Die O^^idafaaam 8lmlM|« MUfaoi, 
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or series, the spwics of wliicli arc for (he most part nearly allied in each other, 
and in 1869 he published his discoreiy,* that tho species of one and the same series 
diflSsr painotpdly in tiidr lobes, wbkh beoMse mose eompBoated, aa fbe spedes 
are geologicalljr younger. In the meantime I myself had made similar ohi^en'ations 
on other groups of Ammonite's and had proposed to designate sueh rclationship8,t 
which no doubt had their origin in a genetic rcktion of the single species in 
time, hy » oertain fonnida, wliksli I oalled tlie * Oenetio fnnuula.' 

Since that time several Phfttooeras have been described, but no WOtk WM 
so important for the genus as tb« Memoir of Dr. ^eumayr on the Fbyllocerates 
id the Dogger and Ujalm onlj leoently published in the Jahrhoidi of the Austrian 
Geoloi^oal Sorrey, and as it treats of species of the same getdogical periods as 
are (levelopr<I in Kaohh, it IS of great value for determining and arranging the 
Kachh species. 

Sr. ITeiunayT distinguishes tlie following; groups : — 
I.— Group of Fhijll. hetcrnphijUiiw, Sow. 
II. — Group of Phtfll. talricum, I'usch. 
m. — Group of FhifU. atpiluuei, Catullo. 
IV.— Group of T^U. vUromoititmmh Zitt 
Ail these four gnmpa are iqneeented in different beds (tf the Eaohh Jura, 

and (hough one or the other of tlieni counts only one or two species here, whilst 
in Europe every soue has furnished a separate one, others are as rich (or eren 
richer) in foimB aa thej an in Surope. 

The first of Neumayr's groups is represented only by a small specimen out 
of the bcils -vdth Peltoceras athletf, wliieli I consider as belonging (o I'hiiUi)Ccro« 
KuiUhi, Neum. The second group has furnished nut less than five species, 
mora than are known in the Jura of Europe. The oldest of them, JP^Uoeerat 
ejOOTHlM, Waagen, u. sp., is found in the IkmIs with Steph. macrocephalitm, and 
there replaces the Phylloc. fiabellafitm, Neum., of Europe, Two other six cii-;. 
PkjfU. Feddeni, W., and Fhj/ll. JaraeiuU, Waagen, n. sp., were found in the beds 
of Atp. perarmtatum, the former aDied to Phptl. MftlyJAiMi, Neum., but with 
somewhat simpler lobes, the other repeating the form of PhijU. JlobcUatttm on a 
higher horizon, but with more complicated lobes. A fourth species, P/it/ll. imulare, 
Waagen, n. sp., comes from Gangta b^t out of beds very likely of Upper Ox- 
Ibvdiaa age. It ia allied to PI^IL pfy^mamt Quenat., but the tetraphyllism tH 
the saddle!^ is not well developed. The fifth speeie^ is PhyU. ^ckoicmm, Quenat., 
and occurs in the Ammonite beds of the Katrol group. 

The group of Phyll. capitami. Cat., is represented in Kaehh by three speoiea, 
of whiohone^ PAy^ce/'LTA d'utputabile, Zitt., is found iu the Maeroeephalus beds as a 
nther oommonfoasUi another, JPAyM. XodmisiMf, Waagen, oooun also tolemblf 

• Ziltel : Bern, flber Phyll. Utricuin, JJirb. d. K. K. Ueolu,{, Buichwniit., Vnl. lii, p. 5i». 
t WkagiDi VwnmnUia dai Amm. tubnuliatiu, B«iie«k«'* UeogiiM4. V$lmaaL Beitx., Vol. 11. 
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common iu the beds of Asp. perarmatums the tbird, which I identify, though 
doubtfii%, iriib PJyII. Bmuu)eme» .OwX, is fowul my mefy In the Ammflnito 
beds of fhe Satral groap» the probftUe eqahraJemt of the nmnwidge group of 

Europe. 

The last group of PAyU. itltramo»tamm, Zitt, hei fmiiiihad in Saehh odtf 
one apedes, Fhyll. tnedUerranemh Neum., whioh teem^i heiverar* hara leatrieted 

to UjU'or Cnllovian beds. 

Altogether the genus J^ht/lloceroi shows hero iu the ten species, by whioh 
it is lepresBnted, the same laws and saooesBian of foims as in Europe, so that 

we can, merely by judging from the complication of the lobes, indicate with 
tolerable certainty the gcoloi^ical af,'e of a syiocit's. It is remarkable that the 
same species as in Europe arc not always luuud on the same horizons in 
Kaobh, and ttut it thvs vpgetn that tiie groups, though fottoiriiig the aame 
of development as in tiie European Ammonites, yet were travelling a different 
road, notwithstandiuj* the specific agreement at certain stages. Nothing could 
show more clearly than this, that it is an inner law, which goTems the changes 
of form in the animal life. This may he inflneneed bj outer droumstanoss, tiie 
molt of which are ' local ' or ' rcplaciiii,' ' sjiecies, httt the tciicleney is here and in 
Europe the same, so much so that after long deriation at last the same form is 
produced. Thus in the group of J^hyll. iatriemn all the older forms, Fhyll. viearium, 
FlBMenit Jan^ue and iiuutare are different from European speeies, hat they 
result at Inst in the ne-wost form (tf ttic •ji-onp in a spocics wliich agrees in every 
jwint ■with the European F/iyll. ptychoicum. in the group of Fhyll. capUanei the 
Indian series starts from a fbnn ideniacal with a European one, Phyll. dUputabile, 
2itt^ and terminates also with a European one, Thyll. BciKiccnse, Cat., but whilst in 
Europe the intermediate species are Phi/ll. Manfredi and Tuschi, we have in India 
FhyU. Lodaietue aa an intermediate form. Thus, it appears, the tendency is the 
same, but the ways are different. 



(a. J Group of Phtll. HETEBoraruiinc, Sow, 

1. Phylloceras cf. KuxTni, Neum. PI. V, Pig. 2a, 6, c. 

laaSL nytlMW XWtnwIwth (H*tt.) ZitUi: Jahrb. d. K. K. OmL BmlMiiiit, T«l. nii^ |l OQl 
Vm. rhfUtctMrn XOtnmtitU, (H««.) Kttoh im Td. ri^ yLl. tg. M. 
Un. PJyltaMWf A»fU.N«aaia7r: iMT, Yd. ni, p. Ul^ ff. 4; gL 1% ig. L 

The si)ccies is only represented by a very small specimen, so that I cannot 
consider my determination beyond all doubt, but so much is certain, that the 
apeoimen belongs to the group of Phyli. heteropkyUum, and is, if not identical, 
oertainly Tery nearly alHed to P/n/ll. Kunthi. 

The spe<-imen has only 18 mm. in diainofi r, Tlio general form is flat, lenti- 
cular, with flattened sides, rounded siphuuui part, and very small umbihcus. The 
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•hell, t1ioii::h partly -n'ell prcscrvcrl, sofins smooth, wilhout striatinn. The h)he9 are 
tolmbly fine, the external and first lateral saddle fiuiflh in four phylla; there are 
six aaziliaiy lobes up to the mnMinil raton. 
Thedimeosioiu i 



Danwtgr of (ImD ... .~ ... ... ••• M am. 

„ of tli« amlnlieai ... ... ■■■ .■• 1 

Hli|^ of the aperture from tL-' ur.ililicnl «ntHr(i ... ,„ ... 11 

„ of til* ' » float the prcoediag wbort ... ... ... 6 

M* ' 

Bmark^. — Tlie wdj •pedmen to firooi Iieir, out of white limeetoae witii 

PtHtoc. aihleta. 

The form of the lobes of the specimen seems not quite identical with tliat of 
Tk^U. XmOit hat ittUiflr intermediate hetmen thst of thii ipedM and PiiyH. 
iM^piMK, Ben., hut the matflriris at my diipoHl an too limited to foood a new 
■pedes on them. 



1. FexuiOObbas TicAxnni, Weagen, Tl. "7$ Piy. 4a» a 

The general form of the shdl to inlBated, the whods loiuided wifli hroad 
siphonal side and deep depressed umhilioai, npealing wiQi ali^t TSmtions the 
general form of all the specie.s of the lorroup. 

The greatest thickness of the whorls is near the siphonal part of the shelL 
Vkou these the sides stope giaduallj towards the nmliilioas, iriiieh to flat, nearly 
without vertical walls. The' siphonal side of the whorls is provided with distant 
short rounded ribs, of which there seem to be about eight or ten on one whorl. 
The ribs are indistinct on the oast, and do not correspond with ciurved furrows round 
the nndlnliioiis ; the east to liere smooth. 

The lobes msomhln vrrv mnrli tlioso of PhyJfnccrn.9 fit?)eU<ifum, Ncum. The 
siphonal lobe is nearly as long as the first Literal. The external saddle finishes in 
two phjlla, but with some tendeai^ to tetraphy llism ; the flnt lateral saddle Itaushes 
diphyllio. There are six auxiliary lobes np to the vunbOical suture, which are all 
only slightly ramified. The seooad lateral ud ftnst auxiliaxy saddles terminate in 
two phylla. 

The dimensions 1 



of th« •hrll .. ... ... ... ... ... 00 mm. 

• of (he uBliiliaM ... .„ ... ... ... S 

Hdght «(at^«rtan fionOMUiUligtliiini ... ... ... Vn 

19 tibo 0 f tfas jniitt^i vlkori S9 
TUchiiiMi fts IP a«( %n SB 

.SMtopAff.— The only speoimen ezistiBg of tfato ^eetos oomes from nortii-west 
of Jnmara ont of a yellow Umeatone togettur with SAgift. maeraei^fMImm, 
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The affinitioa arc manifold. The most nearly allied species soems to he Pfii/U. 
ftabellat^f Neum. This is found in Europe in the upper region of the fiathoniou 
group, and ii ohMMAeiiMd hy Hm Avpn of fhe wh<nli and fonoira roond fhe 
umbilicus. In the former point, Pht/U, vieariii>!> ngi rrs ^rith the EonpeMl tpeoiei^ 
but the furrows arc wanting, and the lobee more complicated. 

From Fhylloc. iairieum our qMOiiei u distinguishable by the larger nmbilioas 
and the external nddlo^ wUdtbiMn^ietBapliylfie. Jilyfl. wy iyaw w ^ WennL, 
resembles also very closely Phyll. ticarinm, but the lobes of the former are much 
more complicated. Thus the Indian form repieeeuts an easily distinguishable 
species, whiohis ckttMtniatie for the Iwds wfOi iSSbpl. «iaaro tqpi < tl — . 

2. PHnxooBBiB rmnHDO, Waagm. VL TI^ FEg. ht e. 

The general form of this species is very like Pl-'jU. Jhihellatum, Neum. The 
whorls nrc thick and rounded, the umbilicns small and dei ply depressed, the sipbonal 
mai'gia shows sharp short ribs, whicli go over the siphonal part of the shell and 
then diaamiear. The nuniber of tinooe libs iB» on the example which Ilea befoie me^ 
etofen to twelve. 

Tf we examine the shell more carefully, we find flint there are some peculiari- 
ties which never occur in Phyll. JUbellalum or any allied form. The shell itself is 
qvUe snoofHi, and not the digUeit tnoe eziiti of fni r o wa, whieh descend finm the 
folds on the siphonal margin to the umbilicus, nor enn one see any mark of the 
umbilical rosette as it is called by Zittol, though the shell there is so well preserved 
that every stria of growth is TinUe. The only omamentationi of the shell are those 
folds on the dphonal meq^ whicih aie short, tolorably high» and mtmerons. fhe 
lobes agree in their general form with those of Pht/H. Jlabi'Hafiim, only the external 
saddle shows a sUght difference, consisting in an asymmetrical denteikiL of the 
onter leaf, a beginning of the bipaitition of thn leaf. A» we know by Zittel'a 
dise iw e ry, that in the genoa P/iylloceras the changes which the fonns nndergo in 
the course of time arc expressed chiefly by a chansre in the dentation of the last 
leaves of the external and first lateral saddle, this character seems to be of some 
mdme. Berides this, we ooont en our enaqple ten to deren lobes on «eh aide of 
the shell instead of seven as drawn by Orbigny tw'PifU. Mommmtti. 

He dimensions of our example aie— • 

Diftineter of the shell ... ... ... ... ... ... 107 UB. 

„ of the nmbilicns ... ... ... ... ... 11 

H«igbt of tha lywtat* fran Ik* umtiittMd Mtun „. ... ... SO 

. alO* . fceaOayMdiivwlMRt « 

TliitVnw of thi> „ ... ... ... . . ... 2* 

Renwrkt. — ^Ihe species seems to be very rare in the Indian Juia,aaditis 
MpMcented in our ICnaenm only by a single example. This oomes ftom tiie Joore 
hills on the road from Jooria to Dhosa. The rock which eontainathe foesil is 
xvj mnoh like the loek of Lodai, in wliieh FlijfU, LaMmM ocean. It is a 
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slightly sandy brown oolite with very small grains. Tho shells of the fossils are con- 
verted into very hard hruwu iron-ore, and it was therefore very difflenlt to get out 
tiie lobefl of ilmi apeoM. The otlier ABimoiiitM vliieh an MBodated tifQi FkfU. 

Feddeni arc very immoroii^. Thoy consist of forms which very likely indicate an 
Oxfordian age of the stratum. Among them we find PeUoceraa temirugotum at 
Lodai associated with Aap. perarmaivm. Hbm/hn it ii very probable Uiat Fkftl. 
JMibiM is an Ozfordioivtype, and it is of great iuterest to state that our species, 
both in its geological position and in its palsDontological characters, establishes the 
junction between FhjfU.Jhbellatum and Fhyll. ptychoicum. It is more nearly allied 
to flie former apeoiae flian to the second, tieosiue its geological age is only a little 
younger than that of the first, but nuicL older than that uf the second one. FtfflL 
euphyllum, which also shows much resemblance to Phi/IL Feddeni, has more com- 
plicated lobes i in Fhyll. ticarium the first lateral saddle is dipbyllic instead of 
triphyllic M in qiedM jut deMribed. 



8. Phtuocbkm jAJtABNBB, Waagen, n. sp. PL V, Fig. 6a, b, C, 

In general appearance this species strongly resembles Fhyll, »emi»«lcaium of 
tbe Neocomiaii. 

The whorls are rounded, broadest near tho siphonal part, tho latter itsdf 
being smooth, without prominent ribs. The umbilicus is small, not very deep, 
surrounded by deep curved fiirrows, the so-called iimbilical rosctto, which are 
visible piino^pallj on the east, hnt abo on the sheU a Utile ftinter. Tb6 diflQ 
itself, OS far as preserved, seems to be smooth. 

The lobes are characteristic. The siphonal lobe is rather long, with two 
long, Ufld temiiiating branches; the external nddle is unequal, tetraphyllic ; 
the first lateral lobe only a little longer than the mphonal ; the first lateral saddle 
also imcqual, tetraphyllic, rcacliiitir bigh up. Second lateral lobes much shorter 
than the first. Second lateral and ikst auxiliary saddle diphyllic, the others mono* 
phylUo; ilz anziliaiy lobes up to the nmbflleal rainre. 

The diwMwmin™ of the deeoiibed ipeolnien axe — 

DiaoMrtOT of thcal. U • ... ... ... ... 46 mm. 

„ of tko umbilicus ... ... ... ... ... 4 

flf tiMaptrtare fraro tiiouiiUlical ■otiD* ... ... ... 20 

w «f4l» . fiomth*pnaKUi«whari ... ... ... 18 

^""^sofn^ As K •>« •«* flS 

Bemaris. — The only specimen existing of this species was found north-west 

of Jara in the Oolites with Afip. pcr/irnidfum. 

The affinities of the species tiro, not equally great with the different species 
which an next to it in their geological position. The most nearly allied, it seems, is 
PijflL Jaraente to Pk^U. JUMMum, Henm^ and m foot I baliere that the former 
lepnaenta tbe]atterinBidiafoahi|^lay«. Both are^ however, disthigulBbable 
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by the wanting of folds on the siphonal side and the more complicated lobes in 
the Indian species, ^hffll, aemuvlcatum, wliicb in young specimens also very 
ekwlj rawioibln PIf 0!. Jmnmtef diffen from this epeote hy the aonaller mnUlieiii, 
the more strongly onmd furrows of the umbilical rosette, and the eq[iiBl tetaiphyllio 
tprraination of the external and first kit* ml saddle. Nearly in the same points it 
diHera also from JPhjfU. plj/choicum, Quenst. Fhyll. Feddeai, of the same bed as 
Pily;!. Jbramff, lias qoiie dUteent lobes. 

i. PuYLL0C£RA8 l>'SULABE, Waagen, n. sp. PI. IX, 1 ig. 3a, h, c. 

Small sp«;imcns of this species have not very much the look of a form 
belonging to the group of P^U. tatricumt as the whorls are smooth, rounded, 
without dbe on the siphonal aide, or a raeette round the ombiKoas. Only larger 
specdmens have folds like Fhyll. ptyehoievm. 

The greatest thickness of the whorls is near the siphonal part of the shell ; 
from there the flatly rounded sides slope gradually towards the umbilicus, which 
is tolerably wide and xathor deep. Hm aheU seenu ootirely smooth, and neither 
the casts nor spccimeiu wiili pw B omd shdl dunr any omBiDientaliioii up to a 
diameter of 50 mm. 

The lobes are yeiy miuth VkibiSbxmbhk.JPhgU. ptyehoievm. The nphonal lobe 
is as long as the first latenJ, the external and first lateial Baddies am vexy muqually 
tetraphyllic. Second lateral lobe shorter than the siphonal* leooild latenl saddle 
diphyllic ; auxiliary lobes five up to the. umbilical suture. 

The dimflDSioiis of fba d«80ribed spedmeu ai»— 



IKtmeter of the ihell ... ... ... „. ,,1 ... iS mm. 

„ of tljL' ■.iiiibili. Uil ,,. ,„ ,„ ,,, 7 

Height of tile apwtara &om Ui« Djubiiic*] tutrori ... ... ... 26 

ol Uw » ftoBftofiMidiiicwlNil ... .„ .... H6 

ThiclDCM of Um ... ... ... ... ... 20 



Memarka. — The specimen from which I have described the species was found 
at Gangta B^t, an- island in the Bann, in a sandstone, together with other 
Ammooites of vety pcobaUy uppor Oxfocdiaii age. 

All the characteristics of tbe shell show it to bo most closely allied to 
Phyll. ptychoicum. Like this species in its typical form, Fhyll. imulare gets the 
folds on the siphooal part only at uu advanced stage of growth, being in early 
yontlt qidto amooth. The lobes aie dirthignished by fhe amsll derekfiinent of tlM 
inner two phylla in the external and first lateral saddle of the Indian species. 
All the other species, which could be compared with FhylL imulare, are easily 
distinguishable by the oinamentatioiiB of the shdb or oasts, or hy tiie differences 
of tha lobas^ wbidi* aHhoMgh wf minotab ara always ooostaitt auougli to cdMoao- 
tedsa with oertainty the spaoias. 
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6. PHYLXioaBAS FiTOHOicint, Quemf. PL YII, £ig. 2a, b, e. 

JSM* JmmottHu piyeloimt, Qaenstedtt is Xnoab. ip< Bnn. Ar Ubtml, 689, 1847 

C*ph«lop., p. 219, pi. 17, fig. 12. 

1866. AmmomUt ; ^, . n •■, IQ iiciial.) Btneckv : Tal. Bi'itr. I, p. 

186C. Animomles tcmitairalus (Orb.) Ili^bert: Ball. Sac. Gt'ol. dc Fr. 2ciQC, S<?r. p. 6:i5. 

ISfiS. PhyHactrajt ptgehoitum, (Qnoniit.) Zillel: Ci'plmlup. d. Slmmberjf, S^hichten, p. 6«, pi. 4, fii?<. S— 

1809. PifUteerMf^eMcm. (Qacnit) Zittal : Jalirb. d. K. K. GmL BddiMiwt^ XIX, p. 05. 

Uro. FH ^u ir mf iif Mm m, ((^na»t) Sltteli Umiw 4 lit. eiihdapotai fUimd. ItthMUli, y.St. 

1871. PV«M*ra*/ly«MMM, (QsMtt) Knmayri Muh, 4 S. K Geoiog. BcidinMt, Tol. nri. p. SM, 
pL18kflr.»X 

Phyllocerm pti/choicum is one of the most interesting sppcics of all thoM 
found in the Kutch Jura, not only for its palnontologicaL okunoten, but atill more 
for its geological value. 

It was ianntxty a ^edM ytarj dSMBoUt to datetmiiie and ontainly not eMj 
to recognise. But since the excellent descriptions of Zittel, and his di-seoreiy 
of the law of the alteration of tho lobes in Phylloceraa have been published, nnthing 
is easier than to determine this species with all desirable certainty. 

The general fnm is tbkik, vomded, ^rifh inflated whoila and small umbiUens. 
On tho broad, rounded ripbonal side there are short, rather shaqi rih>j, wliidi pass 
over it. Those ribs belong chiefly to the shell itself; on the casts they are almost 
invisible. ISie enamfle whidi I bare to describe bears tiiem on fiie ebambered part 
of the shelL Besides those libs no ornamentation is visible. 

The lobes arc most chriractoristic, rind on them the external and first lateral 
saddle are the most imponaut parts. Tho. external saddle is beautifully symme* 
trical, in four phylla, of which the two oonesponding ones arc equal ; the 

first lateral saddle is also divide d into four terminating phylla, which are, however, 
not quite synunetrioal. The whole lobe shows eight lateral lobes on eadh side of 
the shell. 

The dimenstaas of the described spedmen ar»— 

Dkmltr«f «ImiIm1I ... 

,1 of the umbiliouii 
B«(glit of tli< kperture from tlie uuibilicjil >atur& 
of th« „ fianUMpiMidingwhad 
Tlii«kn«Mof Uie „ ... ... ... 

Remarks. — The specimen described is from east of Lair, north base of 
Eatrol range, out of a rod sandy rock with very hard concretioas of sandy 
Umooite. Baeeatttoooonr«hsratagstewitbPsnqNWiM<toP0<Ma{w^ 
Offdia trachynota and culcheims. Tn Central Italy 0pp. trachjnota is also fonnd 
in its society, and it is remarkable that there the same variety occurs as is repre- 
sented by the Cutoh speoimen with the ribs exolosivdy on the siphonal side of the 
chambered part of the shdL Hm pontion of tiie Ilaliaa foidbii Teijr mil deteiw 
mined by Zittel as of Tithonian age. TIraa TkgHootrM p^^reiojMsn, wherever it 
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has yet boon found in GormaTiy, France, Spain or Ttnly, chamctfrisps with 
great certainty the same horizon, and is one of the chief representativee of the 
ISthomisn Fanna. 

Aa to iti pMlnontolo^cal affinites to Phptt. Feddeni, before described, Pl^U. 

pf'jchoicvm has a much smaller umbilicus, flatfor sides of the whorls, and tetra- 
phyllic external and first lateral saddles, whilst £^IL Feddeni has the external 
•addle dipfaylUo, with a little indication of tripbyllimn, and the first lateral 

saddle purely d^yDio. The differences from Fhyll. flahellatum and the other 
forms of this proup consist chiefly in tlic lolx^s, and to a much less extent in the 
ornamentation of the costs or shells, but the distinction of the species is never 
diiftcolt. 

fe.) Group of PoTLMonas canraintE, OixArfto. 

1. PuYLLOCEKAS DisruTABiLB, ZitM. PI. VI, Figs, la, b, 2a, b, c, 3. 

IMS. AimmUm latrieai (Fnicb.) Kadarnatisli! Die AnmuHutao von Swimlxa, A.b1uuidlang«n d K. K. 

Geologudiiin JUidmunsUli. in Win. I, |,. 1; I. f^a. '1 — (i. (nun Putch). 
1869. Pkglloetrtu duputahth, Zittil: llomerkjngcn Ubcr ciuige i'hjllocenu Artco. Jabrb. d. K. ii. 

G«olog. B«icl:K:uist. Isi Wico, VoL liz, p. 63. 
mi. PIfftttw— ditputabiU. (Sitt) Vnmtjxi JaJirb. d. K. K. OMtaf. BaiabMart., T«L ni 

|wWL|L14lf.r. 

This speeiM lias Imsh alndty rof mvmMy dewnibed by KadenLfttaob, 

and especially ho has with ^cat care noticed the changea whioh it imdecgOM fnun 
age, so that only little remains to be said regarding it. 

The first stage of dBTdopmrat I oannot obaenre wiUi ndBdeint oartainty, 
beoaiue tiieie ia mly <me example by wbioh I oould get oat the inner wboda, but 
this specimen represents a variety, of which I am not quite sure, if it belongs to 
this species or represents a separate one ; at all events it agrees so &r with FhyU. 
di»puitAUe that onfy tiw more biflafeed form of the whorb of this enonple would 
•qiemte it from the mentioned species. 

"Exactly, n.s stated by Kudcrnatsch, we have here al-so the youngest states of 
growth smooth, and without those fine striae which larger specimens show. The 
forrowfl on the oast aze flat, and more rounded slight impreasiomii thaa ftmom. 
Beyond a diameter of 16 mm. the strin become distiDO^ but only when of * 
diameter of 25 do the furrows become deeper and strongly defined. In the same 
degree as the furrows become distinct, the short rounded ribs on the outside of 
tiie shdl become fint diitingiiMieUiek tiua man and mote Ugh; tii^ rmala 
until a great age has been obtained by the aheU, bot it Mems fbi^ these then begin 
ag«uTi to become a little less distinct. 

The number of the furrows on the o^kit) or rounded ribs cm the sheU* h in 
different indiridoala very vanable; here in the ladian Jwm, even more so thaa 
in the Jwa of tiie Saaak. Xhe Itnrask manlier I oan obsecre is ftre, the highest 
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nine. To show tkb Tftriahility T have fisiiml, pi. vi, fig-s. 1, 2, and 3, three different 
individuals, one iriih five, one with six, and one with seven furrows or rounded ribs. 
Large examples of this species, if wdljuesenred, look very mttch like the fignie of 
Fkftt. XmH Opp^ w ghren hy Zittel; tmfy tlie giMuil*tions of the outer aiMgfai 
of the shell are wanting, hut even in Phyll. Kochi, as ZitU l 'states in one of his 
more recent publications, these are only accidental and depend upon the preservation. 
The measmementa of w»ie examples are aa follows : — 
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Bmarlu. — The speotmens I ham for wnmnfiiittion are eight in number, mosti^ 

from Kcera hill near Tharec, where they occur together with Steph. macroce- 
phalum. One specimen vi out of the same bed from north-west of Soorka. The 
proper layer in Bnrope for this species is the lane of Aiiim.ferrugi»eu»f in the 
middle jurassic formation, and it is very remarkable to find bore in India the 
same form, without wliowin!? tlic least difTcrcnc«?, in the society of Sleph. nwcroce- 
pluilum, etc, near Cliurec, (Kciloway) after the lapse of all the long period during 
which the Bath^Eormatioii was dqpodted In Swope. Onty nfter having settled 
hece for some time, the influeueos of the different conditions, together with the 
separation from the other individuals of its own tribe, have effected a slight change 
in its general form and lobes, and have given rise to the following species. In 
Europe, in the meantime, the changes took place in another direction, so that there 
Pi^U-PiMeMis&fttnd in the place of Pi^ll. Zodojenw. 

The general etpeot of flds speoies is throoghoat Uke all ol tiiis gnmp, and only 

the differrnc'^s of tlie ollu r vcips serve as characteristics of this one. It is there- 
fore very diilicuilt to give a regular diagnosis, because those fine differences require 
a longer description than H is possible to ghn in n brief diagnosis. 

Like the preccdiug species, FhgU. Lodaiente has a finely striated shell, on 
which, however, the tili«, which characterise flic other species of the [,'roup, are 
barely visible. The number of furrows beneath the shell is only five on all the 
examples whioh aw in the possession of our Umeum. The furrows are oharaetep* 
istic ; they are not, as in IPkjfU. duputabile, equal in depth and breadth in their whole 
extension, but are very strong and deep near the umbilicus, and almost disappear 
near the siphonal part of the whorls. This gives our species a somewhat different 
a^peot from the pieoeding qpeoiee» wad miiikes it easy to reoogniae it at first 
saghi The lobes of Pf^tt. Zodaiente agree in their geiMnl ^pe thnmghont with 
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tbe lobes of FhyU. di*puiabile ; only bjr careful examinatioa one will fiad tliat there 
sre dlJfereiiCeB of Mane importanoe. 1i m camfmn the flnt lateral saddle of 
the two speoiea^ find that in Pkyll. ditpiUabile the three phylla torminatiiig 
the saddle are unequal, the middle one being the longest, whilst in Phyll. Lodaiense 
all three are equal. All this seemed to me suiEcient to justify our regarding this 
form as a sepaimte member in the same deTelopmental loriea. 
Tlie iiMMiinimieilia of our larger enmpk aw 

Ufamtif '1-'' ••• ••. ttiuBr 

„ of tii« ambilinw ... ... ... ... ... 6 

«rth«tt«ture from the umbnical Mitnr* ... ... M 

oftht H ftom Uw praoeding wkocl ... ... ... 87 

lUdnMM 4f tts 1^ »>■ •■• ■» »•« ftf* S9 

it«N«rl».^TlnM is aome doubt if our qpeoiea may not be identical witii PkgU. 

Manfredi, 0pp. I have here no examy)le to comparo tlio two spories in nature; 
but as far as I can judge from the figures, it seems to me that Phyll. Mcmfredi 
differs from our specica by thicker and more rounded whorls, by furrows, which 
are deepest on the siphonal margin, and by mil developed folds on the npihonal 

side of tlic shell. Ffii/IL Pii.<ir?ii, 0pp., is also nearly allied, but the great number 
of furrows and the much more complicated lobes allow of its being easily dis- 

The ezamplea I IwTe to deaoribe arc four, all bdng found in tlie iine brown 

oolite with Asp. perannnf<im at the following localitiotJ : Lodfti (ODO SgpOOinwn}* 
north of Dhosa (two specimens), west of J u mar a (one specimen). 

3. Phylloceu.vs Bexacense, Vatullo. PI. V, Fig. 3«, b, c. 

1847- iJmnioMiV« flr««rrii«i», Cutulli) : Primo Appsudice al Cntalngo Jcgli Ammoniti dtUe Alpi Venete, 
p. 9, pi. xii, fig. 1. 

ngU«e$nt$ Bnatam, (Cat). Vnm^jt: Jahrb. d. K. X. GmIor. BadiMMt., Tal. id, f. 888, 
fLxT,lf.S. 

It would have been impossible to recognise this apeoisa ivitliout the exodknt 
drawings and descriptions in the Vienna Jahrbuch. 

The specimens I have got for description are very defective, the one being more 
or leas c o m p ressed, the other a fragment of a small speolmen; but the smaller one 
exhibits so clearly lolu s identical with those of Phyll. Benaceug that there can be 
no doubt about the determination. The species is flat, oompTCSScd, with roimded 
siphonal side and a tolerably wide umbilicus. The whorls are provided, as it seems, 
with not mora than five oontxaetions on eaeh cirouit. The fmrows prodneed by 
them on the cast axe very slightly falciform and TVy shallow. The shell itself ii 
not sufficiently preserved to notice whether there are on the outer side of it nbs OA 
the siphonal part corresponding to the furrows on the cast. 

Tlie ktbea aia Teiy ehaxaoteriatio. In tlidr goienl fimtt fhej a^rea ytry nmak 
with the lobes of JPiftL diaputM, Zitt, bnt tiie fataaui saddle fa deoldiidlsr 
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tetraphyllic, and tli*; first lateral saddle pentapbyllic ; of thn five leaves, however, 
with wlucli this saddle terminates, two are much siualler than the other three. 0£ 
anxiliu7 lobes then «M ilTO itaadiaff vmbOiioal mttnre; f^eaaddlM b»> 

tween them are diphyllio, except the hat two. 

The dimensions of a somewhat WBxpemei, tpwrnwii from the KatroL xuge^ 
as far as I can observe them, are— 

DtuD(i«r of lb« ibrH . ... ... ... ... ... 77 ran. 

„ of the Ul:l!/llii un ... ... ... ,„ .,, f 

Hnglit of Ui« kporturo from Ui« ombilical siitw* ... ... ... 44 

» oTtta . AmtthapnariiiiffwhiNl ... ... ... m 

ThieknoM of Ibo .. ... ... ,. ... f 

Jtetnarka. — The two specimens of this species I have for description are firom 
diffcawat looalHiM, but both out of the Kfttrol group. One vm found on the 
Katrol range itself in an iron-stained nodular sandstone, the other ooonei from 
east of Rodur out of sandy shales. 

The most nearly allied species to Fhyll. Beuaceme is FAjfU. JPmchi, 0 pp., but 
the flnt Istsral sad^ has in the Utter epedee onfy four tecidnatiiig phylla instead 
of five, and in aU the Indian species like Fhyll. Lodaieuse at 4itpi4abUe, the sum" 
ber of those phylla is reduced to three, ho that PAyU. JBaMMMM appeam as * wdl 
ohaiacterised and easily distioguisliable speciee. 



fdj Grotgt <^ FaniLOOBSis vuKaAMOMTAinnc, ZUt. 
1. PsnLooiBAa wnnsusAmnni, JShm. ^ V. Eig. ; PL TII. Fig. 9a, i, «. 

iSM. AttttniUt ZijmodianMt (Orb.) KnderDatBch : Abhandl. d. K. K. Gcotog. ReichsaiuL, I, pt. S, p. 8. 
USA. AwmmmtM ^wmAmm (Orb.) H»u»r t Sttm^dMr. 4. K. K. kauL d. WiMuuek. m Wim, Tol. stt, 

ftcV-aw. 

IHS. AmnimiUi ZSfMglmm (Otk) Tilluovftt Mm. 4i to ml iarf. 4* Oi«M. 4i IbUi, Ttl Iv, 

pi. i.fiR.r. 

1868. Phj/lUeerat Ziynodianum (Orh.) Zilt.-l : .Talirh. J. K. K. Geoln^;. K^irli^atm'... Vol. triii, p. 611.1. 
lUiO. PiifHoeerat ZifnodioHum lOth.) 'iiilel: Piuna d. nJt. ccpbaloi»dcn fiibrcDden TiiJiuobttii., p. 40. 
pi. 1. fig. 15, pi. 2, fig. 1. 

1871. FkglUo»rai MtdiUrran^m, 21 •anftjrr : JuUk d. K. K. GUoiog. Bcicknait, Vol. «i, p. MO, pi. 17. 

In Europe this speoiM has a very large vertical distribution, and ranges from 

the Bathonian up to the uppermost jurassio gioiqp; not so in Kaobh, where it aeema 
to be limited to upper Callovian beds. 

The Bpecunena I have for examination closely resemble in every respect the 
European form, only the umbilicus m^ems to be commonly a little larger. 

The general fomi of the shell is flattened, \y\i\\ flatly rounded sides of the 
whorls, a rather broad siphonal part, and a tolerably wide open umbilicus. Tiie 
shall itaelf ia {norUed wiA seven or ei£^t oontnetiaBa on one drooit whhdi ave 
4eB|tl7 out in aft the li^ional part* and then oontiuM as slight, strong Ikleifonn 
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curred furrows over the aides of the whorl ; at the umbilical Tnmy na they am 
again » little more dJatinot. On the oaat these oontmotlons are marked hj deep 

furrowH, which are deeper near the nmtiilieal mMgin and on the siphonal part, and 
are a little flattened in the middle of the sides of thn vrhnr\, where they make a 
strong bend towards the ^nt. Between the contractions ihere arc on the siphonal 
part of tlie shell fine filiform ribs vbioh are worn off on tbe small specimens flgoied 
on pi. VII, fig. 3, hut which are well visible on the larger pxamplo, pL V, fig. 1, 
On tho sides of tbe whorls those ribs change into the common & trite of growth. 
Different spedmeoa an Teiy Tariable in thicioMSt, but tbe other charactenstica 
remain the same. 

Tbe lobes are only visihle on one small specimen from west of Soorka, but 
l^jioally agree entirely with those figured by Zittel or Neumayr; the external 
saddle bdng dipbyllio, and lilie talk latonl one ti^plijllie. Howevw, 1^ kibea of 
our Indian specimen seam e little mow finelj dirided on flie vliole iiuni ttoie in 

Neumnvr's figure. 

The body>ohamber oomprises one-half of the last whorL The aperture is 

served Mi» -pa«8i— , T «n» mly U, am ftk> nm^ffl^^l 

suture. 
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.E«miri«.— There arc five specimens of Phyll. mediterraneum, known from 
Kachh, which all were found in beds a little abore Steph. macrocephaUm and below 
Jap. peraruuUum. Tb» looafitifla era, mat end novih of Soorke, tluee ipeoi* 
mens, found in gray shales with ferruginous concretions; north-west of Jara, in a 
yellowish wliite limestone together with Peli. alhleta (one specimen), and at Keere 
hill near Ckaree, in a hard yellow limestone (one specimen). 

Hie obMrvatkn of M. Nennwyr, liiat pigrfl. tlg MMa m m, Orb., b a ipedea 
of tho Inferior Oolite and difTerent from the .species in tho Mediterranean province, 
is of great value, as tho diUcrcnccs which always existed between the specimens and 
prbigny's figure are thus at onoe explained. Phyll. m^mmwm ii now a well 
foondedaodearil^ ieoos»iaaUe ^eeki, vUoh oaa aeacoety Iw nrirtalwm Hoc auT' 
otlwr. 
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Gkvvs LTTOCHMAS, Svxss. 

There is a beautiful specimen in our ^fuseum coming from the jurassic layers 
of Kacbh which belongs to this genus, and which is certainly one of the largest 
KpreaeiriatifaB of it eadrtiiig. After careful emmiMtloB. I eaimot Identify It iHth 
any described species, and I therefore shall describe it under the name of Xy/. re«. 
Annttior Bpecies, much less well preserved, but existing, however, in regj obMno^ 
terifiliu fragments, is Lylocerat Adelaides, Kudernatsch. 

Alto the developmental series in this genua, I can from my matetrial here 
add very little to the facts as yet known. I can only ascertain that the views of 
Zittel on this subject are quite right, and show that my examples in some points 
serve to prove the facts stated by him. Hie darelopmental setiee, to which the two 
•peoto I am going to dewribe 1ietoiig» msj be oalled ibe 



Orottp of Lttoobkas EuiiniAiruic, Ofh. 

1. Lttoceras BEX, Waagcn, n. sp, PI. VIII, Fig. la, 6. 

The only example lying before mo has 600 mm. in diameter. The general 
aspect at flnt lecolb JCjr^ Evd ^am n m ^ or an aBied form. Tbewboria arBioonded, 

a little higher than broad, almost not touching each other ; the inoreaae ni the 
whorls is, as in Lyt. Adehjidea, 2'6. I count about snvpn whorls on this specimQn. 
The inner ones, up to a diameter of 300 mm., are covered with fine, closely arranged 
uttjahtod zibi> all of equal itreogth, as is ibowa on the flgorea of Z^i. montamm 
and mMe, OppeL Exceeding a diameter of 300 mm. the ribs of the specimen 
become very slight and indistinct, only a few increase very much in strength and 
bear rather high, folded lamella: ; they axe equidistant from eacb other, and I 
eoimt about elgbteen (m the last whorl which belong for Ibe greater part to the 
body-chamber. The Inmcllcc themselves are cut out or folded backwards as in all 
the Ljftoeerat, and o£ those folds there are fourteen to sixteen on one lamella round 
the whorl. 

Tba existing ezamjj^ has nearly the whole body-chamber pwserred, and 

the lenp^th of it is about one-half of a whorl. The rock in which the specimen is 
included is not adapted for getting out the drawings of the sutures, aiid I am 
theniCbie ymj toaj to be unable to desodbe esaoffy the lobeB. On parti of the 
■hell a little weather-worn, one oaa lemaxk that there iver^ aa in all £ifto9timt two 
very extended Lateral lobes. 

The dimensions of the only example are — 

DUnettr of thfl ibeO «, ... ... eOO Hk 

> of Uw umbaSm ... ... ... ... ... M 

Bdgbt «rth*^«teM ... ... ... ... n» 

» «f At IfMiAaf whid ... ... ... ... 110 
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Bemarkt. — If we rogard the species, setting aside the last whorl, we would find 
it difloiilt to diatiiigiiiah the qwdmen from Zfft. miHIt, Opp^ to wbidh our tpMsiw 

certainly shows a threat afliniiy. Tlic undulations of tlie ribs of the inner wLorla 
arc not distinct enough to count them with certainty, but as soon as some few 
prineipal rilM axe distinguishable, one remarks, that there are only seven on one ode 
of the whad imtead of many a« in Lgt. tutUe. That brings this foim nearer to 
Lt/t. Eudesianum, where only six such undulations can be counted. In this latter 
speciea, however, from the veiy youngest stage of growth, already prinoijpol and 
ieoondary ribs are diatingm'iJiahlflb whiM, on tiie contrary, Lyt. rex ahavra them onfy 
on the last whorl. We have therefore hero a species wliich is eqaally allied to 
Lgt. futile as to Lyt. Euderianum, but identical with neither of them. 

There is therefore, I suppose, no doubt that I/jft. rex belongs to the develop* 
mental levin of Ljfteeerm iPwIefiamiM, hot, if thia be ao, tiie Unra o^ d«v«ilopment» 
which Zittel pointed out for this series, are true only to a certain extent, but must 
be changed a little, if wo are to unite all the allied forms under this group. There 
is no doubt that if we start, like Zittel, from L]ft. cornucopiae, Y. and B., we find 
tiiet the changes of fBe mtttations axe in genenl ezpiened hy dimim'aWng the 
number of undulations of the ribs. But having arrived at a minimum in Li/t. 
AdeUridea, Kudorn., the number of undulations increases again gradually, but the 
principal ribs, which are very characteristic for the geologioally older speciea, 
now disappear, and are only limited to the last whod and hody«ehamher, or are 
entirely wanting. 

The rock which contains the fossil is a grayish-ycllow, partly soft, partly vory 
hard sandfitone, with veins of iron-ore in every direction: Lyt. rex is the only 
foaaH out of this rook I know. According to llr. Wynne's indication, the layer 
which contained the species is rather high abore the golden oolite a little soulh of 
Keera hill near Charee ; from a pakeontological point of view, one should judge 
that Xff.fw» had npontionkver than Tithcmian and higher flmnOzf^ lajen. 

2. Ta-TOCERAS Adeloides, Kttdemattch. PI. VIII, Pig. 2. 
Un. Jmmatitm jMnif, KiidtrakUalii AbhMdL d. K. K. CMav. BMhiMMW ToL I. AMk 1,^9, 
tm. LgHmm* J MMhh (Ksd>fij ZVMtt i. K. K. Qmia§. Biletoaifc, T«L arm, » 

In genanl feim, thia apecics is veiy neaify allied to that jnat deaaiihed» 

also to Lvf. Eudesianum. Tlie whorls arc very loose, almost not touching each 
other, and tlieref ore on the inner or dorsal side of the whorls almost not impressed. 
Hm aaotion of tiie whoils is a little hroader than hi^ but there is, it seems, a 
UtQe TMdtttioa ift this, tnd this character is not quite constant. The whorls rapidly 
increase. The sculpture of the shell is, in all the fragments at my disposal, not 
very well preserved, but sufficiently to show the characteristics of the species^ X 
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count on half a whorl ahout twelve prominent ribs, between which finer ribs ars 
placed. The piomiuent ribs bavo on their top, when well preserved, shelly lamellae, 
vith thiw to' fintr folds Mdh. TboM ribs begin abeadj in » amaUdiuiiBtflr of ito 
■beUtand examples of about 150 mm. diameter show them very stronfjly. All this 
tbmm the identity of our specimens with Ljft. Adeloidet, Kudern., as described by 
Kudernatscb, and even better fixed by Zittel. But the lobes also, whioh I bava 
flguMd «n ftale Yin* fig. 2, are quite idaiiliaa]« of ooutae aeitiiig aside the changes 

tA ag^- The most cliaraeteristic! fact seems to me to be, thnt the liranehes of the 
flnt lateral lobe quite envelope the siphonal tube. Kudernatscb stAtee this in 
his description, and I also found it in the examples from Eaohh. I haTO no 
unbroken specimen, and therefore I cannot give accurate measurements. 

Remarks. — It was for a long time doubtful if this species should bo separated 
from I^t. Budeaimmm, and Hauer, in hia notes regarding this species, comes to the 
oonduBfion that there is no differenoe between them. Only Zittel, after having care- 
fully examined large materials, has, influenced bgr tiie idea of developmental series, 
pointed out that there are some slight but very constant diiTerences, sufficient to 
justify the acknowledgment of a separate mutation. This example shows more clearly 
than any other how the desoendenlal tfaeoiy, used in the right diveetka, insteail 
causing a superficial examination of natural objects, conducts, on the contrary, to the 
most conscientious comparison of the separate forms. The principal misconception 
entertained on this subject arises from the fact, that people will not allow the 
idea that there are no radical differences between single species. Tha dutinotion 
of species is in reality only a counting up of the accumulation*; nf changes 
irhloh all forms undergo in the course of time. Now, it is quite natural, that forms, 
sepaiated by a long intarralof timek or each as rise from a diffiBrant root, show strong 
differences, whilst others rery nearly connected in time and root appear similar 
to a high degree. But is it right to ignore, therefore, the latter and to notice 
only the first? Certainly not; if we have to write a history of life upon the 
earlh, and t^ua alone can be the pioUem Babeontology, we must mark not only 
tho stages, Imt also the footsteps of the development of forms, because only 
by following up footstep by footstep we will at last disoorer the secret of the 
creation. 

A» sneh a footstep now I omsider Ifft. AtMoidetf Qie stage and root at tiie 
same time is Iffi. S^uhrimum ; therefrom rises the whole developmental series. In 

one of my former papers I have proposed a certain way of writing to signify those 
relations between some Ammonites, and in this case I should write Lyt. Adelaides, 
Knd. (B. BitMmimm, Orb). 'Baa latter of tiie two names, I ealled the root, 
radix (— K), the former I called mutation, and tbo whole, the crcnetie or derclop- 
mental formula. Lyt. E. ^udesianum alone, however, would signify tho whole of 
Hm fotms^ which spring from this species, the whde developmental series or group 
as I ealled it formerly. In the special ease now zofenrad to» X^toeenu JdOoidm. 
is a mutation of the oollectiTe species J^t. Budetkmnm. 
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All the specimens I have here for oxamination came from Koera hill near 
Charce; they are fragments of four diilcreut individuals. The rock in which 
they am preserved is the fine, gtdden odite, irhioh oootaina Stepk, maeroeephakim. 
Wc find he ro, therefore, Zfft. Addokki in flie same pcaiUon w in ffae Brielthal in 
the Austrian Alps. 

Gbntts AMALTUEVS, MoxiT. 

Of the many generic desiguatiuns Mont tort once propoMd for the different 
foniu «f foadl oephakipoda Imt Tny few Inve nmftinied in tue up to this; and 
especially the divisions he made among the Ammonites were thought perfectly 
unacceptable, not without reason, because Montfort's genera were formed in 
quite an arbitoaiy way, withoatfoOowing any principle, and thus they were useless to 
aoienoe in liyflvfliegrMtegr number of oun. Neverthehw, the namea wwe grroi, 
and, in all cases, where their meaning could l>e found out with certainty, had to 
be used, if a generic name was thought desirable for the forms in question. Thus, 
in diiaalfiiig Hie old genus Anunonftea into aevenl amaUer geneiai Montfoft'a 
names bad again to be t^ikcn into consideration, and Hy»tt* was perfectly ligbt in 
using the generic name of AmaKheus for the group of Amalthei of former authors, 
because the figure given by Montfortf cannot possibly be mistaken as representing 
anything but tiie form generally known as Atmm. mafgarUat%$, ]Contf. 

It i.s difTerently with others of Montfort's names, such as Pelagut, JPhlwUtM, 
Simplc^/aJes, FAUpsoUthes, etc. ; none of the figures given \o illustrate these genera 
is recognisable as a certain definite species, and even the group they possibly could 
bckaig to ia Teiy doubtfol, and thuaall tbeae namea cannot be uied in adenoe any 
more, but must become obsolete^ and ft waa neoeaaaty to emate new namea for 
other divisions of Ammonites. 

The genus Amalthem is one of the least Imown among the Jurassic genera 
of AmmoniteB, aoad pcineipelty the apeolea ooeoning in the 'Doggei^ foamaition 
are generally so rare thiit it was for a long time doubtfnl if any true MlUil^mk 
oould be assigned to tho middle Jurassic beds. 

So much more interesting is it therefore to find two species of tihis genus in the 
Eftohh Juaaaioa, and one of them agieeuig in every lespeot with a beautiful 
European species, Amnltho's pus(ulatu9, Bcin. Tho latter has Viecn found by 
Dr. Stoliczka in nearly the same geological position as it occurs also in Europe, 
that is, together with P«tf . aihleta. 

The other is a new species, which I shall call AmaUietu ScfMumburgi in honor 
of the artist under whose direction the plates have been eneouted. It OOOUra^ like 
the other spc'cies, in the beds with Felt, aihleta. 

• II J > 1 1, Tbc f :>«»! ei^.1iiOLix:iU of tlie MoMOB of CoMp. SSootog; : BoU. o( Vbt Xa. U Camp. Zod. •! Om- 

%rid«<-, Viijx, p. 00. 

t VoDtf ort, IgOS. Coiiclylii>logie ijiUnukUiiu^ I. {>. 90. 

a 
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1. AnATflTrtTO rutamsMmn, J«<twoi», y. FL EE, Pig. 8«, fi^ 0. 

ISIS. KauHtut jmttHlaiu*, Reinocke: Marii prMogaei Nnutiliv ct Argon»ot««, 63, 6i. 
1846. AmmmUw fiukMM, (B«U.) Orbifny : PsMont. Fnnf. Terr. Juim, I, pL 164 
Ui6. « puHuUim* girumwiau, Q«»»«t>dt. Cepli«lof«J«i>, p«g» W. H, Ig. M. 

IWa. ^hMw. (H«tB.) QiNBit«4tt te Jkm, p. fM, (pM>), pi. 69, figi. tt, tt. 

Though only reprcseat«id by a single fipecimen, this species being too 
rfiM* fltoiMtio to be miatakeiii caa lie identffled with tolemble oafteintf with the 
Eaxopflm one. 

Hie ipeoiincn I have for description is a ratbor large one, but yet filled Avith 
ur^luuilben up to its end. The general form of the shell is inflated, the wburU 
being about as thick aa Ugh; flie nmbiliotu is not ratj large, but deep, and 
aUBoaoded by nearly perpendicular walls, wbicli form a rounded edgo witb the 
mdes of the wborls. The latter arc flattcne<i, covered witb unequal strong ribs, 
whicb are for tbo greater part provided in the middle of the sides with strong 
tpbam, wfaiob, howerer, an ge&enJty broken oif and then leave behind thiek 
roundc^l tubercles. Tlic ribs commence nt Ww lunbilical margin very low, 
increasing rapidly in beigbt as they run in nearly a radial direction over the sides 
of the wborls ; partly tbcy divide into two, where they carry the tubercles ; partly 
Ihey remain unohaoged, provided again witb strong tulM-n-les at tbo rounded edge, 
wbere tbe lateral and sipbonal parts of tbe shell are toucliiug. Thus tbero are two 
rows of tuberclea running along the whorls, one in the middio of tbe sides, and one 
at the edge of the aipbonal part of the ahell. Borne of thexiba are divided again at 
ttuB second row of tubercles, most of them arc not, but all are turned a little in front 
at tlic sipbonal part. In tbe middle of tbe sipbonal part of tbe wborls :i keel 
exists, which is protracted into elongated tubercles where tbe ribs ore touching it. 
Tbeee taberolea appear like a ciea^ wImb tlie abell ia pceaeiTed, but geoenlfy the 
ahell is parify bn3Ee& ofl^ and them, the toberdea atre louaded, low, and little 
distinct. 

It waa Qnenstedt who first called attention to tbe peculiarities of tbe keel 
of thia ^eoiea. He pxopoees to foorm a new gnmp of tbia rad some allied apedee, 

for whicb be gives the name of " Dorsocavati." In preparing tbe specimen here 
described for description, I could well prove also for the Indian sbcU the same 
peculiarities, consisting in the keel being hdlow and forming a separate tube, 
divided from the inner space of tbe wborl by a thin shelly layer, and nowhere oom- 
muuicating witb tbe au--cbambers, entire iu itself, and •<i™**i»»g the onfayTI*^ 
of the seawater all along the whole spiral of tbe shelL 

The entire shell is oorcKd with fine eonoentrie strisa, as they are obserrable 
in most of tbe AmaUkei. 

Tbe lobes aie oowhera visihie, aa the whola specimen is ooverad with thick 
black shelL 
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The dimensions are — 

Di«iiiet«r of the ahell ... ... ... „, ,„ ... 80 mm. 

of the nmbilicu* ,,. ... ... „, „ U 

Hiifkt of Um lyeftiiM from tlM umbiliial mfaiii ... ... ... 44 

M •TO* n famtojimamntori ... .„ ... H 

fliiAiiMi of ifaft If •«» 



Eemarkn. — Tho only specimen of this species from Kachh preserved in our 
Museum lias been found by Dr. Stolicaka at a coiuideiable distance north-cast of 
Oadjiniir in a Uaok ahale^ together with tome fingmenta of Felt, aihleta, Fhill. 

Oar Lidiaii Bpeoinm agrees in goanl Yvy well wHh the flgniea giveii hy 
Quenstedt, less so with d' OtbigBj'S dllftwin^. The rih.s are more simple in our 
specimen iliau they are drawn ihen^ end generally do not divide at the tubercles ; 
then nearly every one of llie fibs oonrnqpoada wi& » taberoie on the riphonal ked, 
ooalmy to d'Orbigny'e figure, where three er four ribs unite in one tuben^ 
These differences, however, did not seem to me sufficient to distinguish a new 
species, as among the small pyritic specimens, found at Qammclshausen in 
Wftrttemberg, a great yaiiahilitj hi this xespeot ia exhibited. Another diflesenoe 
between the Indian and the European specimens lies in the tubercles, of which in 
tho Indian shell the outer row is the strongest, whilst in the other on«? the inner 
tubercles are the more prominent. In consequence of this the transverse section 
oi tlie wluKl hae a aomewhat diflleirait ai^Munnee. 

The geological position in whi(!h Amalth. ptutvlaitu ia found genenlly in 
Europe is not much different from that in which it occurs in India. 

In Wiirttemberg it is one of the most beautiful fossils of the "Brauncr 
Jnra, Z.," of Quenatedt, or of the ^Ornatenthon" of Leopold Ton Buoh. 
Nifarly the same position of the species is indicated for the Indian specimen by its 
occurrence together with fragments of PeU. athleta, which in Europe is also a species 
of the " Ornatenthon." The only difference is, that this latter fossil in Europe 
genenHy mntetiie npper legionof thew beda; AmaUk.pmMitdiiMt€ai^ aaniatrjt 
the lower region, and thus both speoiea ace generally not found together. 



9. AVAXffmniS SOHAVmrBei, Waagen, n. sp. PI. IX, Fig. la, b, e. 

This species in many respects resembles Amalth. polygoniua, Zieteu, sp., but 
nererthelees I think it necessary to create a new name for it on account of the 
diffsMnt itmotiue of iti keeL 

Only one sj^ccimen of this species is in our Museum which has been found 
in the same geological position as the foregoing species, but at another locality, by 
Br. Btolieslcft. 

The general form of the shell is mUier depressed, the whorls being much 
liigher than broad. The umbilioua is not rery large, flatt iamnuidBd by low, not 
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strititlj- defined, walls. The largest transverse diameter of the whorls is nearly in 
the middle of the side», aud £rom that point the sides slope gradually and i^ulaily 
towards fbe nmbilieos m well «« towards the upbooal part 

The sholl is covered all over -n-ith strong radial ribs, wliicli arc, howwrw, not 
very broad, leaving a broad smooth space between them. They start bam the 
umbilicus as high naiTOW ridges, going nearly straight and ladially to the middle of 
the sideB, tliw taming s little towaids the front divide into two or take a new and 
shorter rib bctwroTi tliom ; some remain entirely undivided. Tlie ribs of both sides 
imite on the siphoual edge of the shell in high, sharp, crest-like tubercles, which 
form a 8troD{^ sennted ked. Thb ked ii> u I can obserfe, not divided by a 
shelly layer from the inner space of the whorl, but is in its construction perfectly like 
the keel in the grater number of Ammonites. Thus this tpeoiM does not belong to 
(^uenstedt's group of the " Dorsocavati." 

Thoogh the Bhdl is p«v<fy prcM iT o d in the ^edmen aerring fi«r deaeriptian, 
yet the concentric striae, which come out so strongly in the foregoing species, are 
very slightly marked in the present one, only causing a slight granulation on the 
top of the ribs, and not appearing at all in the broad flat spaces between them^ 

The lobes cannot he obserred, as three quaiteis of the laat whoil hdong to tlie 
hody-chambcr, and the air-chainbors, which foDow tiieni, aie qidtd QOm'fXOmA, 

The dimensions of the specimen are — 

KlBllUr of tliL' j,!>Mi.- » IM MM. 

„ of the iimliilicua ... _ ^ ,„ _ M 

Hdght of the ipertaie from tltc umbilical mtSN ... _ 

w oltht a from tiM prwsdiag wkeri ^ ... ... SB 

TUeltMM of tiw „ ... ^ ^ ... u% 

Menuwkt. — ^The specimen serving for description is preserved in spbseroeiderite, 
is mcwtly a osat, and was found hy Dr. Btolicika at Gndjinsir in the heda with 

Pelt, afhlela. 

As T have already stated above, the sj)ccies is very nearly nlh'pfl to Amnlfh. 
polygoniaa, Ziet, aud in its general appearance the affinity is striking, but on closer 
waiiriiMktiftw both qieoieB aie eaaily diatingaiahable 1^ the atranger wad aoaioeir riba» 
and the ahaanoa of spines in the middle of the sides of the whoria in the Indian 

Ammonite. 

It is strange, however, to obsorre that in two shells so closely allied, as in 
jfaMtft. ptHiigmlm woA AmuUh. g ja l i M aJi nyf ^ the one hdonga to Quenatedt'a 

T^orsoCTrriii, whilatin the other tho hollow keel is perfeetly wanting. This diffprrnce 
may possiblj atunr that the peculiarly in the keel is not of so great an importance 
aa miglit be aoppoaed. 

Though the specimen here described has the gieater part of the body<dh«inbar 
yet preserved, no alteration can he fanaiked between Hie aon^tiDB of the latter part 
and that of the air-chambers. 
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Gexus HAPLOCERAS, Zittbl. 

There have as yet been found only three specimena of this rare genus in 
the jurasrie atrate of Eaebh, one of fhem not in a aniBoient atato of pveMrra- 
tion to admit of an accurate determination, though it secma Tary probable that 
it belongs to Ilaploccrait Imn^phorum, Zitt. The otber is a new species, which 
I shall describe under tho name of Mapl. d^pUmalum. Both are found in the 
femigiiioiu ■aadBtoneB of the Eatrol gioop. Tlie tiiiid fa <A wmAg Qxftvdiaii 
agie, aad represents also a new species. Each of these species belongs to a different 
group of forms, and thus the gonus, though it only furnished three apedea, ia yet 
pretty well lepreaented in the Eachh Jura. 

SaploeerM, oharacteriied by amootii vlun^ ihort bod^-ohambor, eared mouth, 
and incisions on the siplional side of the body-chamber, can, by a little care, l)c easily 
recognised even in small fragments by the smooth surface, tho rounded siphonal 
sidfi, and the strongly falciform strin of gproirth on the shell, vhioh c3)anoi«a never 
ooeur togetlier in othor graupfl of Ammanitee. 



(a,J Oroup <{f HinocBBis easiu, Opp. 
"L HanooBus tf. ToonraoKinc, Xittd. FL YII, Elg. 4as 

ISH. AmmoniUt ineiUimt, OffiH* Mliohf. i. dwiUeh. Oaaku^ Q«« ToL nU, Mi^ Amm- 
miul t m t, B*jri')a 

UlQb S mpt atmn H t m u f kmu m, litt«l> FknuM 4ir lltoM Mf)Mln|iB<— flfavnlHi lifhaAiUHgiM^ 

p. 64, pi. 2S, f l). fip. 9. 

Though I suppose it to be nearly sure that our example from Kutoh belongs 
to Zittel'i species, I viD not identify it 'vrithoot reaerre, simply because the hit 

pact of tiie last cliumLer is wanting, aud the siplional lobe is not visible. 

The example from Kutch lying before mc is a rather small sbcU of 20 mm. 
diameter. The whorls are rounded, as broad as high, the umbilicus rather small and 
deep, niere aie tinrae lateral lobei on eaoh aide, the ibst lateral lobe being the 
largest of them, all finishing in one point, the saddles witli vecy little dentation. 
The siphonal lobe is too badly preserved to ascertain if it was longer or shorter than 
the first lateral, but it seems that the former was the case. The shell of the inner 
nbfnls is eoreied with fine striM of growth of strong ^loifonn dupe. 

The dimensions ar e ■ 

«»* CM «««. M« otP hHs 

Bii%^ of tt* iMt whwl •«« k«, 9 

HiWkMiB fiC ftft Im^ ^Aflri CM »•« 

»»• w 

HMMwAa.— The label attaehed to this Bpeeimai aiys: "Ron a gritty rag 

bed above the great thickness of days and shales forming scarp of hills in 
'Sections.' of Bhoojooree. — From the highest beds containing Ammonites in 
Katrol range at Juddoora» south of Shooj." 
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The genus n«ph>crras bogins in Eurnpo in Tiifcrior Oolite sfrafn, and is 
tben represented by throo species; in the Batlionian there are two; in Kelloway 
strata one; the same in Oxfoidian, one; in Kimmeridgian» one;* in ilw 
Tithonian formation, cleren; intiieNeocomicn again, two; it is therefore evident 
that the genus baa iU greatest development in the Tithonian age. If we look 
through all the qwoiiei, we find that on account of the sutofea and the section 
of UiB wlKfflfl, only twooiu Iw oomparad wifh oar speoinun; tiioee aie Bapl. 
ranile, 0pp., var. injlata, Zitf., and IlfpL loinrphofmn, Zitt. After a most careful 
examination of all the valuable points, I come to the conclusion that most likely the 
ezam^ here existing hdongs to the latter speoiflB. I xegnit Tory mneh that the 
hod state of preservation of this ezaiiiple does not aOow me to state the detonnin^ 
ation with all certainty. 

It is of great importance that this specimen comes "from the highest beds 
oontaining Ammonites*" and tiiat it r e pr o s cn ts a Tithonian fonn. It would he 
too much to assign for this reason to the strata containing this fossil without 
doubt a Tithonian age, hut it is certainly renuu-kable that the youngest l>eds, 
containing Ammonites in Kutch, have I'umislied a fossil of a type which in 
BmNipe 8]so sigaifies the foongest junorie fstma. * Bat there is yet another qieoip 
men. eoming from the same locality and layer proscrvcd in our Museum which 
xeprasents another species, but also of a Tithonian type. I shall describe the 
speoiM aooantely on one ol tlie next pages under the name of A»p. Jr^nnet* 

The rook wliidi oontaitts the speeimens is a red marly sandstme^ with large 
grains of qnarta. 

fb.J Oroup of HinooBiUB imiomROira, AsUomAmA. 
1. HAKLOcnLAa SBKiaxaiDX, Wii^e»t «. sp. PL ZI, Pig. c. 

Tiie.Bpeoies is Tsiy much sIHed in its general form to Sapi. JSnOo, Orh., hat 
can be distingnisbcd easily by its flatter shape. 

The cast, which alone I li:ive fur description, is flat, disciform, m ith a tolerably 
wide umbilicus and rounded siphoual sides. The sides of the whurls, though 
ilattened, are, howerer, not strictly lend, hut xmnded in a rery depressed arch. 
The umbilicus is shallow, siannaided by rather steei) walls, which pass into the 
sides of the whorls without fonoiDg an nmhiiiwd edge. The aiphooal side is 
narrow, but perfectly rounded. 

The lobes sre rather short and broad, bat do not exoeed flie Umits of varia- 
bility as exhibited by the other species of the genus. Tbeir general type some- 
wliat recalls Bapl. elimnfnm, 0pp., or Sdisczyi, Zcuschn. The siphonal lobe is 
very short, with two small terminating branches, the external saddle low, with a 



* SiBM thi* wn witttm Dr. Noam»;r hm dtieribcd mtctiI otbir EiniB«rii%iui tpeciei. 
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smaD MMMmdaiy kbe In the middle. Pint lateral lobe the kogeet of all, loearir 

twico n.s long as the siphonal, with broad body and with ono terminal and three 
lateral branches. First lateral saddle going high up, higher than nil the others, 
with a secondary lobe in the nuddle. Beoond bteral lobe shorter than the ilrst, 
aniymmetrioaL Three anzIHaiy lobea as far as flu nmWHoal suture. 
The tWmenriflina are the fcUowtaig:— 

SiHMU'r of the tbell „ m. ... ... ... ... 

B of the umbiliou ... ... ... „. m, 9 

Htlght of the aperture from the nmbilical raturc ... ,„ ... 14 

H of tlM n fram Um (notdii^r wliorl ... ... ... 11 

^UMhumoT ttt i> ... ... ... ... M* e 

JSanorte. — ^The only speeimen existing of this species was found on the road 

to the Charvar range, south of Bit ooj, in the sandstones of the Kntrol group. 
Though small and without hody*obambeir, it is a ehacaetecistio and well preserved 
specimen. 

St^ dg^MuOtim is at a flfst glanee not easy to distinguish from the other 

smooth forms with oomplioated lobes, and principally Hapl. ptilodisciu, Schloenb., 
and Mapl. Erato, Orb., are very nearly alliwl to the Kachh species. The former, 
however, can be distinguished by a somewliat smaller umbilicus and lobes, in 
which the fliet lateral saddle is without seoondary lobes. Hajpiw>ertu Btrato has a 
larger umbiUciis mifl thinkor \v1iorls. TT<ipl. deplatiatum is in general next tn 
2Eiip^.jMiMMCw« the flattest and thinnest .sptx-ies of tho whole genus, Erom all 
tiie alKed fanni of the IlthoniNi fbnnation, our speoieB is also distingdsbaUe by 
mora simple lobes. 

Hapl. deplaiittfum is in ewiy resppct the ronnecting link between Hapl. Eralo 
and Staaczyi. 'Whilst in Europe the series seems rather broken, — as there, in 
Kimmcridgian beds, tho genus is only represented by Eapl. faSoHia and WatUteli, 
which do not well fit into the series,— the connecticm is oompleted by the Indten 
species, which keeps also a geological position between Oxfocdian and Kimnwid- 
gian formations. 

Cc.) Group of IIaplockeas FiAl<AS, Oppel. 

1. HAPbOOSaAS PBOPINQLTJM, Ifaagen, n,tip. PI. XI, Fig. 4fl, b. 

This species is very nearly allied to Hoploceras Fialar, 0pp., ami j)ossibly yet 
more to Hapl. tenuijakaium, Neum., but the latter species is very dithcult to recog- 
nise from the hrlrf description giTen in theTeihaadlungai of the Ylemta Qeologioal 
Institute. 

The general form of the shell is flat, discoid, with compressed, rounded whorls 
and a widely open umbilicus. The siphonal side shows a rounded edge, without 
keel or taheroles. The whorls are nearly emtiiely smooib up to a diameter «f the 
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shell of about 30 to 35 mm., but in larger specimens the sides of the whorl 
are proyided with thin, abaxp, ounred xibs, whioh b^in near the eiphonal margin 
and go down to the middle of tbe aides, where they meet a ehalhm- canal, newt 
whioh they terminate again. From the canal the shell gradually descends towards 
the umbilical suture, and, showing not a tmcc of any ribs, is only rovcn d with 
faint strias of growth, directed obliciuely with a slight curve towards the mouth 
of Uie ihdL The body-ehamber, howerer, b not pieaerved. 

The inner whorls, though apparently smooth, show also very fine and numer- 
ons curved ribs on the outer half of their rides, towards the siphonal part, visible 
if the specimen be held so that the light is reflected; but there never is any trace 
of a eanal visible. The nmUlious in young sfeeimen» is a little deeper and sufw 
KTunded by nn obtuse umbilical odgp. 

The lobes are not veiy well seen, but one can observe that the siphonal lobe is 
Tery short, also the eztnoal saddle. The fleet lateral lobe is rather long, not very 
mnoh ramified ; the first lateral saddle goes up very high, and is uosymmetzioal. 
The second latcml lobe is very smaU. There aie four auxiliary lobes. 

The dimensions ore — 

SiaiDoter of the thi 11 ... ... ... ... ... ... 60 vaau 

„ of the uu:liilii?Ti» ... ... ... ,,. .,, 13 

Blight «r tlie ti^K-Tture from Urn umbUicuI ti^tun' .„ ... ... 8S 

„ o£ Uw „ from th* pnmdiog whorl. ... ... 16 

TUflksMs of tts fi »•« ... ..« ... ... ... 11 

Bemarks. — The only full grown specimen of this species was collected by 
Sr. Stolioaka at the south ride of Keera hill near Charee, in whitish ritalas with 
ferruginous nodules, with many quarts grains, iflDinediately ahoTe the oolite^ with 

jtjgndoe. perarmatnm. 

The species Li not diilicult to distinguish from any other known. Among \L\ao- 
pean species Bapl. FkOor is tiie most nearly allied to it, but is distbguiahiAile by 
its mon' curved ribs and the tubercles on tlie siphonal side. Neuuiayr's Hapl. 
temi^faicaium may oven be identical with our species, yet as he distinctly states 
that there is no eanal on tiie rides of tiie whodfl^ hut does not giro the diameter 
of tlw .dieU at which tbe eanal is wanting, I cannot identify the Indian species 
with that from Transilvania. 

Certain species of JIarpocerat also resemble very much Hapl. propktgiiHm, 
principally some nurietiee of Harp. BrighU, Pratt, but as this qMMnee has in 
young specimens already a pronounced soolptnre and a rather deep oanal, the 
Kachh form may be easily separated. 

The two most nearly allied species of Europe above mentioned belong both 
to the acne of Oppetttt temdiobatm. Yery nearly the same aeema to be the porition 
of tiie Indian form at Hba base of the ibtrol gioi^ vis., Upper Qzfoidian or 
Iawct Eimmeridget 
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Gknis op pelt a, AVaagen. 

This g^UB, propoeed by myself in 1869, is in Europe obiefly cbaiacteristio for 
the Malm fonDstioa. We dioiild AnBCofB ezpeot it* reprasentaiiim eleo in the 
Koehli Jurassic strata, and aeooidiiig^ not leas Hun ten ipeoiM of the gemu liBTe 
been aoocessively discovered. 

niej begin in Kacbh below the beds with Steph. maerocephalum, are most 
nmneroiu In speoiM in tlie liedi ivilli Peritpk. oHMHciit and atkleta, and aie 
yet represeuted by foift npttiea in the Kfttrol gmtp. All, except one, belong to 
gro\ips of forma wbioh abo ooemr in Enraiiei and eereral are identical with Emo- 
pean species. 

The origin and graapfaig of the speelee of the genua OppeOa I have dimiMed 

abeady at length in a former mcmnir, ("Die Formcnreilic dcs Airnn. subradiatoe, 
Benecke, Geogn. PaL Seitr., Vol. II), and therefore I shall be brief here on this point. 

There are four principal groups of forms r^reaented among the Kachh 
apedea: tiie group of OfpeUa tvbnu^ata. Sow., by 0pp. tubcottatia, Opp^ ef. 
^oMbt, Leckonby, and a fourth species out of the bed with Pr!/. a/filrfa, which 
ia, lunrarer, represented in our Museum only by two body*obambers in too bad a 
state of pceaervation to admit of aeomate determination or deaoiiption. There ia a 
ggaufi of entirely Indian distrllmtion, the group of Oppelia Jbntkf, Sow. It forms 
a kind of transition from Harpor. hrriio/m to Oppelia, and is represented in Kachh 
Ofp. fornix. Sow., and 0pp. Nurrhdemia, Waagen, n. sp. The group of Oppelia 
MipflirikH Waagen, reprcacnted \^ Offi^ bieoUatat BtahL The group of Ofpetta 
Jli0lor» Waagen, with Oppelia traehynota, 0pp., and 0pp. Kachhenait, "Waagen, 
n.sp. Group of Oppelia tubtitib^iUa, Waagen. by Qep. pUeoditotUt Waagen, 
n.sp., in the Kacbh Jura. 

Tvo oQier groups deviate frooii tbe ^Tpleal fenna of Onwiia liy* wider uniUIi- 

CUH atul dfprrssed Tvlinrls ; they are tlio '^'roupq of Opprlia lingvlnfa, QxK^ri^i.. and 
of OppelM (Oecotrauslefi) ffenicularit, Waagen, the first represented in. Kaohh by 
Oppelia plana, Waagen, n. sp., and the oOflr bj a eomppea a ed and not well pn- 
served apeeimen, * speeies T«ry likely identiBal with Og^. (O wol r n tfae) Mt H g e r m, 

Waagen. 

An isolated form of only Indian ocourrenoo is Oppelia orietUalit, Orb. 

Tbe apedea identioal with Buropean forms are, as in the other genera, distribu- 
ted geological^ quite in the same way as in Europe : 0pp. wboottmria is associated 
with Steph. maerocephalum, 0pp. bicostaia, Stahl., with Peltoe. athleta, 0pp. 
traehynota with Aapidoc. iphiceroidet. But not only do the id^tioal species show 
the same geological distribution, theve are also some analogous forms wUeh 
represent European species in enrrrspnndingr beds ; thus 0pp. Kachhemls replaces 
Opp. compaa, 0pp., 0pp. plicodiscut replaces 0pp. teimiiobata, and 0pp. plana 
replaces Opp. modesi\formit of Europe in the Katrol group. 

It ia also of interest that the Aptychut, ohanoteriatio of tbe genus Oppelia, 
Jias also* been found in Eaohh. One specimen <rf lather ooauadaable dimeasinna ia 
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preserred In our Hueemii aa oooaing framKftoUi haA w> mekloctfify is i ndi o a t ed. 
The specimen is preserved in a fnroginoas aanc^ rodc, and haa been ooUeetad yeiy 
likdy in beds of the Katrol group. 

faj €hnmp ^ OniLU mmuaATA, 8ow., tp. 
1. Offblu. ivboorabia, Oj)p. gj), PI. X, Pigs. 1, la, S, 3a. 

18t7. AmmimiUtJImnMlit maerteeplati, Quenit : Dir Jan, p. 4X2, pi. ftt, 7, K 

188S. ,. tttb/vitarivt, Oppfl : PnlironUilag. Mittlicilun^fn, 1, p. Mil. pi V. Al' '-•i. 

1819. QpftUa ninttana <Opp.) Wsagen: GMgimt. Palmntolog. Beitr. t. Bcuocke, 8diiouU*L-ii 

m4 n. ^ n«, pL Ml. igt. 

The deeeription I bare gtnm in the paper quoted above i% I thinkt detailed 

enough to onnTiIc ovpry one to roropnist! the species ; tlms lean be ft little nuneblEief 
here on this point imd restrict myself to the Indian spccinieiis. 

In young examples one can disUngnish, as in Eoiope, two vaiietiee wUdi 
8oem at first view of two very distinct species; I myself was for a kng time 
inclined to consider them as different. The Indian examples are, bowever, very 
well adapted to show that this is not the case. I bare on pi. z, iigs. 1 and 2, 
flgmed two examples, tbe first balf of the last whorls of whidi show each one of 
the two vaiietisa. In flg. l the younger states of growth are commonly very 
smooth; one remarks only a very little elevated spirni rid^e on the middle of the 
sides. Prom there a lew rather strung iakifurm ribs turning against the outer 
margin are visible, between wbidi along the outer nun^ a gieater number of 
very short fine ribs ajjpear. Tliose latter, however, become slif^htor and slighter 
as the specimen grows large, and disappear entirely at a diameter of the shell of 
about 60 nun., so that onfy the stronger, fslinfbna riba still omat; and then the 
shell has attained its typical ionn. This is exaoQj tiie TMriMy I have figured in 

pi. xix, fiLT. 'S, of my former paper. 

The other drawing, tig. 2, pi. x, shows the first half of the last whorl 
covaied with raHier strong, eqtud, fsldfonn libs, each of tbem teiminating on the 
outer maigin with a rounded prominent point. The pointjs gradually disappear, the 
ribs become more distant, and at a <iiaineter of about 55 mm. (he spt'cimen attains 
throughout the some typical form as the other variety. The Indian specimen is 
the first fnU grown examine of tUs variety I have been able to examine ; at the 

time I (leseribcd this species in our Cefi^nostiseh paheontolo^isehen Reitnegcn I 
had only one young example from Balin at my disposal, and it was difiicult to 
identify it with the other variety ; the Kutob specimen now justifies my former views 
on this point. 

T(i»' full £,'rown form of Ojipe'lla suhcoittiiria is distroid, with a rather small 
umbiliuuii. The siphonal side is in casts always rounded; if the shell is preserved, 
a slight keel is visible. Ihe sides of the ^ecimens are more cr lem rounded and 
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beKiDg slight, distant £aioiform ribs, of which I count about fourteen on an 
ennqple of 100 mm. in diMDofar. 
The nMaraMmmti ftre— 





1. 


II. 


Diunctor of tli« thell ... ... ... ... 


... OS mm. 


97 ami. 


o( tiic umbilictK ,., 


... 11 


IS 


Ufil^kt uf the ftpolttni from Um amlHlical kuture ... 


... 81 


54 


of «h« « Am Um iwniilliig wkaA ... 


... U 


38 


Thidiiuwaf tbo « ••• •» ..• ... 


... 17 


>7 



Remarks. — The s])erimens now described are iKjth from Keera bill near 
Charee, preserred in the same beautiful golden oolite in which also the 
maeroeephM and the tfUier tpedM duMoteriBtio for tliu lomB are preserved; 
another specimen hod been found just at the base of the golden oolite, also at 
Keeru hill It is of great importance, and especially worthy of remark, that here 
Oppelia aubcoataria occurs not only in the same form, but even in the same 
vaiifltiea as in Eoiope in tlie same layer. U ona rprnfflnberB how many eztreniafy 
naaily allied forms eziBi, and whata little oluunge would be sufficient to enable one 
to consider it as a dilTercnt species, it is really astonishing that such changes 
cannot be pointed uut. The auceetors of Oppelia aubcoataria are all found in 
Europe, and I Iibtb formerly shown that the flnt roots of the species lie there in 
the inferior oolite in Oppelia mibradmta. In Tndin we have not yet found a single 
form like 0pp. aubcoataria, in older layers, and we must therefore presume that 
this species is of European origin. 



2. OrrauA tf. w.siiwj.i>, jC«0l0»iy, sp. PL X, Figs. ?• 7a. 

IMS. A ma mt lm^Mbu t UAmhji »Mt 9mm. Q-L >», hnl, XV. 1» |l. g. tm-t. 

laas. JmrnmUm gUMbm, (Ii««k«Bky) Opv«li QMgMt. MaeateL BAr. m BhimIm: SdilSahMli ■. 

WMgm, I. p. ns. 

The tixainplo which represents the species is not very well prudcrvcd, and thus 
not well adapted for an exact detenninaticn, hut the form deservee to be mentknud 

as occurring in the Indian .Tnra. 

There are only the body-chamber and the last air-cliamber preserved in the 
specimen I have for desoiiptaon. 

The body-chamber ooeupien a little more than a half of the last whori, is in its 
be^innini^ still somewhat keeked, but soon loses the keel entirely niid t^ots |x>rfectly 
rounded on the siphonal side towards the mouth. The sides are iiatly rounded with 
a shallow qural foiTow on the middle. The sides aie thus dirided into two parts; 
the inner of which is siuooth : the outer is covered by ai < ^ 1 ribs, some of which 
are stronger, principally near the furrow, the others are fainter and shorter, limited 
to the outer margin. 



80 



JTJRA8BI0 OEFHALOFODA 07 KUTCk. 



TbiB lobes are short and very simple, nearty wwwmWing thofla of 0pp. bMMal a, 
Waagen. The l^phonal lohc h shorter than the first lateral ; first Intoml saddle 
divided by a secondaiy kbe^ eimilar to tke external saddle. Three aruziiiaiy lobes. 

The dimensions are — 

I>iami--lvr of the shell ... ... ... ... ... OS mm. 

„ of till! unibilicTia ... .. •*» ... 6 

B«tg]>t of the iipeitan from Um ambilUal •ulure ,., ... ... 34 

at tb« „ faailhtinMdimwhnl ... ... S3 

ThickDeM of the „ ... ... 

Sharks. — The only specimen existint* of this spwies was foimd at Kecra hill 
near Charee, very likely in the bed of JPeUoc. athlela, and is presenred in a gray 
marl nodule. 

In Borope 0pp. glaheUa b a species of Lower Oxfordian age, and tiiiu the 
tpeejfli mold ocoo^ » somewhat lower poaitioin in the Indian Jura. 

There is yet another spcciVs holongnn? to the £»roup of 0pp. sxfjraiJicf't, preserved 
in oar Museiun, but the materials which exist — two body^obambers — are not suffi- 
dent to allow of an ezaot detemhiatbD. The apeoies leaehed a dumetar of about 
100 mm., and the specimens resemble in some respects the body-ohaiobem of 
small specimens of 0pp. st'hcosfnrifi, but the umbilicus is much lai^er. 

Both specimens are preserved in gray marl nodules, with the ahcU Uaok in 
ookntt and wue foimd qpe in tiie mne of JPeU. MMa, n€cth.eait of Oudjiniir, 
the otter in the Mme bed eonth-eaat of Knrrha. 

fi.) Cfnmp qf Onmu Kwaz, Aw. 
1. QpvsuA TCianz, 8019. IL ZIT« Eigi. 7— 7«. 

lew. J mmudim JirwiK. f. it. CL 80 w. t TnwHt OmI. flbs, bni.. Td. r. pi. 61. If. U, nl Mpl. 
1971. ffaf f otim i jknih, (Sow.) Waa^en: iUwidi. Qtol. Surr. of InJiik, Vol. ir,f.9L 

This specios seems to be one of the rarest in tho Kachh Jura, as even in tlio 
Tery rich collectious of fossils which have been at different times obtained by our 
Uoaeam not » single speoimen of this speolea is preserved. Bat I htttw been 
obliged to change the generic designation of A mm. fornix from Harpoceraa into 
Oppelia, as the species shows great analogies to Oppelia NarrAaemit, which latter 
oould be proved by new material to be an Oppelia. 

To deseiibe tiw apeeles I een do notiiing hut repeat Bowwby'a wards. He 
says — " Discoid, depressed, (when youni?, Tvcolcd), undulated ; inner whorls I ex- 
posed, their exposed parts smooth ; margin convex, smooth, with a row of minute 
taheroles on eedi side and a denderkedtwhidi are lost in the SKternal whorls; nn> 
dnlations bent beck in the middle of tho stdes, divided towaids tiie maighi; 
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aperture sagittate elliptical. Diameter two inches, width of the aperture seven 
Ifaiet ; its lengtii m» inoih two Udm." 

Semarka. — The species is very peculiar in its shape, and lias no representative 
whatever as yet iii the European Jura. It is very nearly allied to the foUowing 
ipecies, and forms together with it a well characterised and eai>ily distinguishable 
gnmp. 



2. Opfelia 2sub£UA£KSIS, ITaagen, n.ap. PI. XI, Fig. 2a, b; PI. XIV, 

Pigi. 8» Sfik 4» 6, 8, 6a. 

un. Xmfotmu J i i W '»» n» WMt«ai Bimia, GmL Snr. «f lakm, Td. W, p. U. 

Voj good mttteiials of tlib ipeoiw mtn lirauglit haA hj Btolieikft teom lui 
geologiioal tour in Kachh, among others, a full grown specimen with entirely 
preserved body-chamber, wbioh oauBM me to tnuufer the ipeoiea from the genus 
Marpoceraa to Oppelia. 

Tbo ihdl in ite gonenl appeazBiiee and its wiabilify nuMt nmttj CMemblM 
Opp.fu9C(i, Qiienst., anion!* European Hpccics. 

The outer form is discoid, compressed, with tolerably jQat sides, a keeled 
uphooal lidB on the •irHjhambeied psrt of the dieU, a nranded cno on Che body, 
cbambear, and a tdaralify vide umbilicus. The sculpture is extzemdy yariable, 
jut as much and even more so than in Oppelia fmca. It^ is always composed of 
•fMIDgly curved, falciform ribs, which, however, are sometimes veiy numerous, 
Hanetiioes aoaroe, ■omwtaiiMW pcorided with little tubevelM on fiie ontv nuu^in, 
sometimes not. 

Tlio < arly staj^es of growth up to a diameter of 4 mm. arc entirely smooth, with 
depressed rounded whorls without keel. The keel appears at about 7 mm. diameter, 
tiie riba yet later, and often gpeoimeni of 16 mm. ara still vifhoidi tlmiii. When 
flMy appear, the outer part of them, poinc: from the middle of the sides in a strong 
semicircular curve to the siphonal margin, is first visible ; the inner part remains 
commonly very faint, is strongly diraeted tovarda the front, and oonesponds with 
twoor ibne of the outer ribs. 

The permanent form of the shell appears only at a diameter of 35 to 4.0 mm. 
£a qpeoimena which were densely ribbed up to that size the ribs become thin, more 
distant at equal intemb, duurper and num T^Iar; other Tarieties change their 
sculpture to about the same effect; but only the outer part of the ribs i« wdU 
developed, the inner part is barely ^-isible. On the body-chamber the ribs disappeai- 
entirely, and the shell is there densely covered with strong stri«e of growth ; the 
apertoie is not -well ptoecitTod. but it ean be sent that it was digbUy fidoifoinn with 
a rounded ventral prandneDOC. There is, therefore, no doubt that the species 
belongs to the genus Oppelia. The umbilicus is about one>flfth oC the diameter of 
the shell, and is surrounded by curved walls. 
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The lobes are very simple, and in adult specimens very characteristic. The 
siphon&l lobe is broad, short, and divided into two short branches ; external saddle 
tdaMUy Inad, wi&i a ray small Moanduy IoIm ; Ibit tatenl lobe miusih kogwr 
than fbo d^onal, very little divided ; first lateral saddle very broad, going very 
Ugh up and divided into two unequal parts by a small secondary lobe; second 
lateral lobe T«fy much IQbb the first, but nmeh ihocter; Msond lateral saddle 
eymmetrical, and aomewhai ahorter (1M& the ftwt; four anxilteiy kbea tip to the 
umbilical suture. • 

The dimensions of three specimens are — 







I. 


a 


Itt 




«*• «»• 


... nwm. 




n. 90mm. 




V 4»« •■■ 


... 7 


» 


14 


Ha^ht of the *p«rtara 


from Uh vmlriliMl oitar* . . . 


... 9 


M 


40 


of Uit « 


tool tk« pneadiiif whorl ... 


... 7 


U 


•7 


BMrntiarilM . 




... W 


11 


» 



.B«Marib«. — The speoifla ia ounmonly found in shales with nodnka of Hsmatite* 
between the beds of Sfeph. macrocephnlum and of Pelt, athlrtn, norrosponding to 
the European zone of Feriaph. aticepa. In this position it has been collected east 
d Kanha, iMvtbiVMt iA JaiBara» and at Keera hill near Charee. The epeciei 
eeema to have be«D a gNgaifova euMb oominoiily aeveni apeehnena an obtained 
out of one and the same nodule. 

Among the Indian lorms, which are allied to 0pp. NurrhaeH*t$f Offp^im/omia;, 
Sow., eaa moBt eerily ^ miataken for it, but higher more oompmaod vhoiis, 
straighter ribs, and the alisnnre of fine tubercles or spines near the aiphonal mai ght 
in 0pp. NurrhaenM always enable u£ to distin^iush both species. 

Of European species only Opp./tueo seems really very much allied in its form 
to OppeUa Jfurrhaemkt but omr apedea has ataaighter ribs, a laqjer umbilious, and 
quite diffeceat kbea. 



fe.J Ofouf qf OvnuA nnmaA, Wtmptn, 
1. QmuA. BiooRASA, lUM. 7L ZI, Xig. «, d. 

1824 Ammomlt UeotMut, Btahl : Wiirttemb. Undwiitlnehiftl. cormp. B1. for IM^ Ml %• a 

mi. ^mmtmitm U ra rtitM. Zieton : Ymt. WttttMtti.. p. Ul pL U, tg. 6. 

lan. Ammmkm caUmr, K^tm 1 1 ^ IB, pi. MUgi T« 

lata AmmmUmtffmtUm, (Zict.) Qnfp»tedti Opbklop., p. 189, pL 10, fig. 8. 

IMS. A m mna m UpUrlUut (Ziet.) Orbigny : P*l. Frtof. Terr. Joim*., I, p. MS, pi. 168. Cg*. 1—4 

1867. Jmmonilet bieotlalnt, (8t»bl.) ^.el : Jura form,, p SfiO- 

186S. AmmomU- Upwrtiiu4 (Ziit) QncDitodt: Jura, p. 630, pi. 70, %. 11. 

lan. AmmamUm Htu Mn ^ gteht) WMgwa Bwwlwli QwgMfc jiiho l . Brifa II. t» 1— saJ ttt. 

One of the moot beaatifal fjamn of the Upper OaUoriaa beds. The general 

shape of the species is tolerably flattened, with flatly rounded sides, a rather shallow 
umbilicus, and aflat siphoual part, which is limited on each side by a dentated ridge 
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and pvorided in the middle with a sharp keel, whidi disappears, hoverer, on the 

ho^-cliamLer, and is there replaced by a nliallow t^roove. 

The sides of the whorls are covered with faint falciform ribs, which are flattened 
on the outer curved part, and sometimes even provided irith a longitudinal groove 
on the top, aod terminate in a dentation of the ridge along the ajphomJ put of the 
shell. Along flie middle of the sides there is a faint caual accompanied on the side 
towards the umbilicus by a low rounded ridge. The inner part of the falciform 
rfba ilea between tids and the vmbiUoftl nargin, Imt ia moMj to Mat that it is 
visible only on comparatively large ipemmens. The dentations aa boUi rides of the 
siphonal part consist of fine flat compressed tubercles, but those on one side do 
not correspond with those on the other, but alternate with each other. At the 
Iwghmtng of the body-ohamber this alternation is, however, no mora so constant or 
diitinct. 

Toung specimens up to a diameter of about 14 or 15 mm. are entirely smooth, 
except the dentations along the siphonal part and the keel, which are very prominent. 
At * diameter of abmit 10 mm., Hie libs on the sides of the whorl become diatinot 
and roraain vi-;iblc until the end of the body-chamber; the dentations, however, 
disappear at the beginning of this last part of the shell. The length of the bo^« 
ehamber ia abont one-balf of tiie last torn. The apeortuM ia not pireMrved. 

The kbee are simple. The siphonal lobe very short* extemal saddle also rather 
short, unsymmetrically divided ind) two parts by a small secondary lobe; first 
lateral lobe Jong with slightly lamihed partitions ; first lateral saddle broad, going 
high up, with two vaiy eBoall aeoondaiy kibea ; aecond lateral lobe rvy email and 
short ; theM are jet tbee aaoiliaiy kbee eeiMiated Ikimi ea^ 
saddles. 

The dimensions are— 

Di«n«tar of t}i« abell ^ ... ... ... .„ ... S8 mip. 

„ «f (be ambUins „. ... ... ... IS 

Hi^t «fft*^«tBilinfbwlilNdMdni ... ... ... » 




AmerAe.— Hie only ipedmenef tUi epeelee vaa found aouth-veet of Baraeore 

on the south side of Charvar range in the bed nifh. P^toc. ofiUMab and ia pie- 
served in a gray, very hard mad nodnle. 

OppeUa Meoriata is one of tiie moet obaiaoteriotie foaeilB of iJie eone of POtoe. 
tdhleta in Europe, and its ooourrence of exactly the same form and in the aame 
position here in India is of the highest scientific interest. It shows ehvirly how the 
faunae of even minute geologioal horizons are spread over half the world, and how 
apeeiee obaerved as a aioe iate d in one plaoe maintain thie aMOoiation even in the 
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(d.) Oroap nf OmuA. mcittt, Waagmt, 
1. OvrauA TBACKTinyEAt 0]ff. Pkto Z, Ilga. ^ 6a. 

IM JwMBto trmeigmthu. 0 ypd t PJwcmtotog. MUUxlhafa*. I,y.ll4||.WHg;.4^i. 

ura. <;>yifa *'« ^y'' ' "' i (Oyp-)«tit>ii iWB»d.iito>gtokp.iifci«ii>TMw«Mit.»iftji.»«r«. 

This species is very difficult to recognijse iu a stage of growth younger than are 
the exampk-9 which lie before mo. If the hiKly-chnmlier, which in t\\i^Fle:vuo»i 
always gives the best points to recognise the specieti, is wanting, only with great 
OBce is it poauUB to attribute tlie imisr irlKnls to one or tlie other apedei. 

Zittel fl. e.J has figured a good and sniliciently characteristic speufaiMOk of the 
species, and a comparison of our fli^urc with his dmwinir will kIiow more easily 
than any description that the Kachh Bpecimen belongs lo the species. The young 
ezunplM of Ofp. Irm^ifnofa ahow a mther BmaU umliilieaB. Tbo ddea of the whoite 
are move or less rounded and fall with a sharp edge, a little bonding inside, towards 
the umbilical suture. They are coTored with not vezy numerous flcxuose ribs, which 
teimmate on the outer margin irith strong prominent tuberolee, of which I count 
about tw«ity-oae on one vhorl. The siphonal aide is rounded, and bears in the 

middle a row of smnl! nn<\ numerous tuhereles, which aif verj' easily destroyed by 
the action of the weather. The sutiu^ very much resemble the usual lobes of the 
Hemieti in their general form. We oount fire lateral lobes, the first one being by 
far the largest. The siphonal lobe is very short, divided into two short branches. 
The external .saddle is also short, and divided by a small secondary lobe; the fint 
lateral saddle very long, longer than all the others. 
The diniBiuioiia <tf one of my examples are— 

HtlMlht it th« «h«ll ... ... ... ... ... as BUB. 

oftlwuaUliNa ... ... ... ... ... 10 

Htifkt of th»*fwfau«ftemlb«uiUliailNtan ... ... ... M 

M of the M few tfct [ Ww MB g 9koA ... ... ... n 

TbSfkmiK. of llio „ ... ... ... ., 21 

Renuwlu. — One of the examples now before me is from K.uture (Joora 
hilla), oolleoted bj Mr. Blanford; the oilier from the * Ammonite-bed {i.e., in 
which Ammonites are plentiful)' in the section east of Lair, on the north base and 

scarp of Katrol raiitje. It is true Ammonites nuist bo verj' common here, because 
there are a great number of those fossils from the same locality and layer preserved 
in the Huseom. They all belong to the genua PeritpMiuitet, and resemble reiy 
much forms which in Europe mark layers of higher Oxfordiun or Kimmerid<:iau 
a»e. The species of the proup of Jtlaerocejyfiali, the Fcri^phiiicleg of middle oolitic 
types, the liarpoceras and JIaploceraa are wanting throughout, so that it is very 
probable that we ha^ here a h^ quite diflerent both in the quality of rook and 
in fiije from the golden oolite of Choree. Oppelia frachynota is in Europe very 
characteristic for the higher pert of the Upper Juia, i. e., from the Kimmeridge 
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group upwanta, and the society in wbaeh {be ■pedes is ftrand at Lmir does not 
oppose the auppoeition that it may he here of fiimil&r age. 

The rook in which ore prcsorvcd both cTaniplcs of Oppclia Irnfhijnotn in 
the Joora hills, as in the Katrol range, geemii lu be a reddish nmrlj layer with 
zDftoy grains of quarts and yeiy hard oonoretions, containing moetlj {be fossils. 

Oppclia {rach'jnola is (Itstino'nishaliln from fhc allied forms by itS DOt WtfJ 
high whorls and the very strong and prominent oruomcatation. 

- 8. Omuk EACHHnnu, Waagei^, Hale Z, XigB. d* do, dS. 

I doubted for ft kogtioie .irhether I should Separate this ^ediea from Oppelia 
eompsa, to irhieh it is eKfaremely neariy allied ; hat considecfaig tiiat idantiflcations 

between Indian and Enropoan Rpecieg aro of f^pai sciontifio ronscqncnce, and that 
one must therulure be doublj careful in identifying the fossilu, I preferred to des- 
cribe the ^edmois wider a ntm name, instead of putting them together with a 
well known European form without sufficient certainty. 

The description, of the species is very difllcult. The young stage is covered 
with distinct ilexaoiis ribs, of whkb every second one bean am its termination on 
thA siphonal margin a rather strongly raundL-d tubercle. After having attained * 
diameter of 55 mm. the shell becomes successively smooth, by the disappearing of 
the ribs, the tubercles become scarce, and take exactly double the distance from 
eaoh other than the taberdes in OpptUa «mp$a do; wb^hev th« body-bhamber is 
diiTcrently ornamented from the other whorls I cannot slate, as the largest example 
I have at my disposal, having a diameter of 105 mm., shows sutures to the end. 
The siphonal side of the shell is rounded, and in the younger htage^j of growth 
ornamented in the middfe with small, dosefy arranged, rounded tubordes, which 
disappear nbsnlutcly in larger examples. The sutures are not Tfliy flndy dentftted, 
but ore of the form usual in the Flexuoti. 

ISie dimeiudoDB are— 

OiuMter of Um iImU ... ... ... ... „. M oua. 

M flf tbv hbMI i hwi •«« M4 M* k«s IS 

HdRbt uf tlioBpHtM&WitlMMiUiMlMrtan ... ... ... 4S 

n «(Um w ftw tb> ffwiiBn wkod ... ... as 

TUeknaaof tlie ... ... ... ... « 

lEteMarla. — I have here four specimens of Ojjp. Kachheania for examination. 
All are fronn east of Lair on the north base of Katrol range, £rinn the same 
bed as the preceding species — the * Ammonitc-bed * of the sectinn (licrc. 

The type xepnsented by the species is quite of lommcridgion aspect, and if 
sodi a form were found in European strata, one woold witbont doubt attribute the 
byen eontalBing it to the Simmeridge gioiqp of the npper Jnia. 
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(e^ Qnm^ pf Ofhua. mtaxuadxtiokt Wwa^m, 
1. OrPBXiu mooDiwnnit Waafm. Hate X. 5, 5«. 

The only example of this speoies Mi^tiwg u a young one, not exceeding a 
diameter of 80 mm., but nevertheless it represents witbout dmibt n s])eciea diflemit 
from all as yet described, but certainly nearly allied to Oj^p. tenuilobata. 

The tpeduMii has for an (tftptUm, and prinoipaDy for a form of the group of 
Ojpp. tubtUitobata, rather tlii< ]< rounded whorls. On the middle of ilic sides is a flat 
spiml f\itTow, often somcwluit intcrnipted by irregular falciform ribs, whicli partly 
patui througk it and partly arc iutcirupted. The outer port of these radial ribs is a 
UtUe and move like a flat ekngated toberole. 

Bic siphonal siilo is rounrlcfl, nnd ou the cast is M'ithout visible kprl. On both 
aidea on the siphonal margin tiierc arc a great many very fine short ribs which ate 
10 otuaaoteiiatio fdr the Trbole group of 0pp. mAHUMata. vatinea a*^ 
notwithstanding the small dinicnsions of the specimen, very finely dentated. The 
siphonal lobe is very short; the first lateral is the lonc^est of all, terminating in three 
branches ; the second lateral is very much like the first, but much shorter; there are 
yet dz or seven aiudlbry lobea riiflile. The eztenal laddle isj like flie lint lateral, 
divided into two parts by a small seoondaiy lobe ; the flxat lateral saddle doea not 
go much farther up than all the other saddlei. 

The dimensions are— 

Diimltrerth*aMl ... ... ... ... ... ... U wn. 

IP flf fhtt ttBbOlOW MB ••■ 4 

B«9gU cf the fwtiw ftm tin mbWKiI wBbm ... ... ... if 

_ «fUM n UroB Ow rreM^Bf wbmt ... ... ... 10 

JBMmrlM-Tlie example I lutre for deier^on ia from Mratii of Madapoor ; it 
b preaerred ia a ydknrieh gray marly ocmoietion very much like some PeriapMiiiUe§ 

of upper Jurassic type. I tliou;^ht it of sorac interest to doseribo the species, though 
only one exiuuple is preserved, because this type in Europe is very significant for 
iqpper jaiaaaic layen. Hie derelopmeiital aeriea to whidi the ^eeieB belongs begins 
ia the npfienmoet layers of tiie OalloTiBii and flnisliea in tbe lifboiiba group. 

ff.J thimp OmuA, uxoituta, QirsMf. 
1» OrmjA naxik, Wa/ment n.tp. Fl. XI, Tig. 8e, 

Like all the species of the whole group, Qfip. |rfow« also has a very simple fbrm. 

The general shape is flat, discoid, with compressed Avhorls, wide umbilicus, and 
rounded siphonal side. The sides of the whorls are smooth without any tibe, but 
on their mUdle a leiher broad strong oanal nus akmg as in Qnwiiti mutiM^finrmlk. 
The widely open umbilicus is surrounded by perpendioalapyaUs, wMohpass iritlUNtt 
forming an umbilioal edge into (he sides of tlie irfaorL 
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The lobes are very simple and barely ramified ; the siphomal lobe has two very 
duirtbraiioibM, and is abort and Inoad; tiie eoctomal saddle is also my aiiort; a 

secondary lobe in it Tcry little developed; first lateral lobe a good deal longv tliaa 
the siphonal, terminating in three short branches ; first lateral saddle gomg a little 
higher up than the external, second lateral lobe, comparatively very small : two 
aiudliaiy lobes aa far as the mntiWcal sntate. 
Uia ^fa—Mfa in aw^~ 

■4» CM BV H^B* 

» adbtuaURew ... ... ... ... ... 8 

Height of the apsrturg from tli« tiiiibil!«i1 latura ... ... ... 10 

„ eftbs „ ihim tlw piccedio^ whMl ... ... ... 8 

tlUikiiMorttt I, ■»• ... ... ... 8 

Remarks. — There is only one specimen of this species preMrrad in our 
Museum which was ooUeoted in the sandstones of the-Katxol group aoatli-west 

of Ifurrha. 

llioogh tlw speoiinaii ia somsiwliat l»oikel^ ^ 

it under a now namo, as its form is chrinicteristic, and the occuXTCnoe of a Spedsa 
allied to 0pp. modexli/unnis m the Katrol group is of importance. 

0pp. plana is, as abready mnaAed, most neM^J allied to Oppeliamodettybrmit, 
0pp. It can, however, easily be distin^uinbcd fman. tilus species by its muoh vider 
umbilifus aud a little less compressed whorls. 0pp. 7/»/;!//rr/a iriiioli also OOttld Im 
mistaken for omi speoies, has much thicker and rounder whorls. 

(gj Onmp <if OnsuA (OsooiBACsiBa) gbmiovlakis, Waagem. 
1. OirazjA (Oaoonunana) ^. mbbisbm, Waagmt. PL X KflT* 8. 

■VV..;,;,'. i;, Vi:l- i:, p. 2^*1, pi. 2LI, tig!i, 7 auil 8. 

In order to give an exact idea of the real composition of the extinct cephalo- 
podous fanna of a eeriaia eoimtfy, it is neceasaiy to memtian eren liad specinMns so 

long as it is possible to indicate the pqettion tb^ may obtain among the other 

already described sperics. This was already the case in a ccrtnin doc^rw with Opp. 
glabella before described, and it is yet muoh more the case with the species now 
uflnHoned. 

Hm examples lying before mc are three ; all three on one slip of a gray, very 
hard sandy shaly xock from the south of Nurrha. They are quite compressed, and 
the best preserred of them which is figured on pL X, fig. 3, is only a flat imprsi. 
sioiL of file dieU in ttte rook. But even in this state of jneaaiaUun no cm wiD 
doubt, even in looking at the figure, that it belongs to the section Oecotrmmteg I have 
formedy described ; ^ want of the tubercles on the inner whorls and on the last 
part dF the last whori, as weU as the deviation of the regular spinO, are evidenoe to 
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fhis position. The species, however, is doubtful. As far as one can obserre^ it 
<<hows mixed cbaraoters of three species, 0pp. tubfuaca, terrigera, and conjungetu, 
but the general form seems to me most nearly allied with the Bathonian species, 
Ogf,HrrigtrmwoAni^fi»»99, llie dianutev of tiw largvrt eoounpte is 4i aim 



OmUA 0BIBHTALI8, (Mtigny. Tl. XI, Figs. 5a, 6, c, 6 ; PI. XII, Figs. 8, 8a, 8J. 



Sow. 1824, M. a, pL 461, fig. S). 
ISSa Amwumiif urimUU*, Orbigmy : ProdnaMi I, p. $31. St. 18. Kr. 68. 
Un< M m' fmmt l ima^ *, fl>rt>) Wimgw ; B— Jib Q*"!- Bit, rf ImSt, T«l fa, p» »IL 

After I had pnUidied In the Booords of our Soirey the Bketolt of the Ammo- 
nitee of Kaehh, Dr. Btoliczka hronght back, among other extensive materials, 
also an entire specimen of this species from his tour in Kachh, and having 
found from this that the hodj-ohamber of it is like that of an Oppelia, I am obhged 
to tthange the name from Barpoeerat into Oj^p^ia ortmMit. 

The appearance of the full-grown form is entirely ditfcrcnt from that of the 
small apecimen I Imd formerly to examine, but yet it is pretty certain that both 
heksig to the same species. 

^Dm kaer whorls up to a diameter of about 8 or 10 mm. are entlnty amootb, 
rounded in section, with a barely perceptible keel on the siphonal side. After that 
rather straight, falciform ribs appear, every one of which is divided into two 
IffiMMdiee a AoA diatanee from the nmMHoal edge. The hmnohei axe a Httie flat* 
toned on their top, have a direotkm somewhat backward, ore veiy d%fatly cur%'ed, 
and term ill rite at the siphoual part of the shell in compressed sharp tubercles, 
irhkii aru phiucd in a continuous row on both sides of the keel. This form remains 
mitfl the flhell heoomee about SO mm. ui dbmeter. In yet hi^er epeoimena the riba 
beOOme less numerous and thicker, and at the l)eginning of the body-chamber, at 
about 85 to 4<> mm. diameter, tho keel on tho siphoual side disappears, the tubercles 
om the ribs become indistinet, and the xiba much more strongly carved. The 
aiphooal aide of tho body-cliamber is amooth, only slightly undulated, aa'in some 
Acgocernn. The aperture is &lciform, appaiently vithont eaiq, and with a xoonded 
ventral process. 

Hie umhOions ia m aU itages of growth nvther wide, a litfle less than one^hiid 

of the diameter of the shell. It is surrounded by pexpmidicular walls, which pan, 
however, into the sidis of the whorls without forming a distinct uniliilit al edge. 

The lubes are iu neither of the specimens well preserved, but tlie smaller of 
hoQi exhihita Hum to a certain extent at least, eo that one can obaer?e that the 
aiphonal lobe is short and broad, also tho external saddle; the first lateral lobe ia 
not much longer than the siphonal; tho first lateral saddle goes a little higher up 
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tiuu tiw acternal; the seoond lateral lobeiBftbontaakngaailieaipIuatBl; them 

tn two auxili;iry lohra. 

The dimeofiious o£ the two speoimens are— 

I. n. 

OiuiMtw of the ihell ... ... ... ... ... ig mm. 68 on. 

„ of the ombilku ... ... ' ... ... ... 6 IS 

Height of thi- > p i ilm flwn iiniliilii'iil allure .,. ... ... 8 22 

m «f tlM M ftnn th« pnoidiiig whorl .„ .„ ... O-fi H$ 

XliflkBMSflf ttv p *tt M. ... ... a 

Semarkt. — ^The apeehnens I have for deaoription sure two ; die amaDeor of ttem 
was fonnd at Charce in a yellowish -s^Tiy sandy oolite of unknown age; the larger 
one has been collected by Dr. Stoliozka north.weat of Jara in a yellowigh-gray, 
aandy oolHe jnat belmr tlie bed iritfa Fritoeenm «MMab and alioTe the JfearoMw 
phalua layers. Tlic speoiiiieiii whudi haa' been figmed bj* Sovevby ia alao firom 
Keera hill near Cliaree. 

Sowerby'a llgure, given in the Trausactions of the Geological Society of 
Lnidoo, (ToL Y, ^. Pig. 12,) npon which Orbigny'a apeciea ia founded, ia 
very bad, and barely to be recognised. The principal feature"^, however, in which 
also the specimens just deeoiibed agree with the figui^ seem to be that the riba 
are divided abready near the mnhtlinal margin into two braaebea, of wbiob, if the * 
apeoimmi ia not reiy much weather-worn, each is provided with a small oompiaaaed 
tubcrrlo, and that there is on the sijOional side of the shell a distinct keel between 
the two rows of tubercles in young spocimeusa as one is represented by the drawing 
of Boweiby. 

The species seems barely allied to any Eiircipean species, except possibly to 
JIarpoceras hecticum, with which it has the tubercles along the 8iphon.il .side in 
common. However, in this species the ribs are much more curved, and never 
divided near ttieumbiliflaliDai^^; beaideatiiaft thebody-^diBmbaria qoiiedilleMat. 



Apttchus. pi. XI, Fig. 8a, A, e. 

Already in my introductory notes to the genus, I have mentioned that an 
Aftfohut belonging to the genus Ojtpelia haa been found in t'erruginous sandy 
beda in Eaohh. 

The specimen, though not preserved entirely, has very considerabte dimensiona ; 
it is 58 mm. long and 33 mm. broad, and must have belonged to a very large 
individual of Oppelia. The outer side is covered by broad, deep folds, compara- 
tively very few in nomber, whiek an not quite atidght, hot a Bttie undulating i 
the outermost are the bn:)adest. The furrows botwcen the folds are narrow on the 
upper, and increase in breadth as they approach the lower, part of the shell. On the 
innar or oonoanro aoiCaoe^ d«auely annnged plications, running parallel with the 
outer or oonred margin, are visible, wbieh disi^pear, however, towards the inner 

s 
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edge, leaving a smooth space, upon which three or four extramdj faint deeoendiog 
folds are Tuible radiating ftom the upper and inner oomer of the ihelL 

No Oppelia of so cousiJcrable a size as ■would agree with the sizt^ of lliis 
Aptychm, has as yet beoa found in Kaohh. We may, therefore, expect yet the 
disoorery ol another apedM of Oppelif^ in the Katrol group. 

Qtsvt SABP00SBA8, Waaobv. 

I pnposed this name in 1869 for all the Ammonites with falciform umamenta- 
tkn on the shdl, diatinguishmg in the meantime aome anbgeneim, of whidi one 

{Oppelia) subsequcutly proved to ho of generic value, and as such was eatistij 
ficpamtrd from the old genus by Zittel and by myself.* But even in this new, 
limited sense, the gonus still comprised a very great number of species, by far the 
largert proportian of wbioli belong to Che liaaiio period, -wlulBt aalj oompoialiTelr 
few forms go up to tlic nsiiltllo mid upper .Tumssic. Of the latter one group is 
principally represented in the Kachh beds, — the group of Sarpoceraa hecticum, — 
which has ftmished not lem iSian aeven species, aU out of beds from the zone of 
Steph. macrceepAtUum up to that of A«pid. perarmatum mclorive. 

Another group is of entirely Indian distribution, a« there is no European 
species of it known. It is the group of llarpoceraa ignobile with three species, all 
tbree fomid in beds a little older than tbe lone of Pettoe. athteta, Morp, iffnoNle 
itself is characteristic for this horizon in the Kachh Jura. 

There is yet another spfcics, which does not soom to hnve any relation with 
any species, as yot published, and which I must coubider, therefore, as an isolated 
fonn ; it is Sarp. f oMK, Opp. 

The seven species belonging to the first group are — llarpoceraa hecticttm^ 
Bein. sp., H. punctatum, Stahl., H. lunula, Ziet., S. vicinum, "NVaagcn, n. sp., 
M. ZotreiMff, Waagen, n.sp., S. dynaatea, Waageu, u. sp., and I£. Eauracumt 
Mayer. Of these fow occur also in tbe European Jura. S. heethim is floond 
there in the zone of St. niacrocephahim ; IT. lunula and piincfadim in the zone of 
Feriaph. aacepa; M. Mauracum in the zone of Amalth, cordatua. In Kachh the 
first of these speoies ooenn also in the society of St. maerocephalum ; the two n«ct 
were collected in the beds bctn-cen that of St. maerocephalum and the bed with 
Felt, afhlela, corresponding to the European zone of Periaph. ancepa : and the 
last was foimd in ooUte together with Aapidoc. perarmatum. Thus the geological 
posttioflB. of the identioal spedes is exactly the same here in India as it is in the 
European strata. 

The second group comprises Ilorp. ignobile. Sow., II. craaaefalcatumf Waagen» 
n.sp., and H. tnlineatutHt Waagen, n.sp., but no European species. 

• atbli Staw 4 la Oql^ fUimta mMUAuvn. ISNk p. 1^^ 
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(&) Oromp iff HAitoanAa monovi^ Stkit. tp, 
1. HABiO(mAS HBcmoiiii; JM«e0l»t «. Fl.XII,Figi.8»8(i,8&,4b4a,4t, 5. 

* 

1818. J fa n M b t Jlw Kwi t. Bm»m1i«» }LA ne««g>rf yw«a» ft ArgcMwii^ l^^ H 
UM. itiMNMiMM JMtaH!. (HMtob) Orliig«7 : FkL Fnng. Terr. JuHa, I. ». 40. |L IM. 
IMT. itaMMMtH JUetfnw, (ReiD.) OppaL : Jar* farmation, p. 663. 

There are two specimens preserred in our Museum, which may be attributed 
to Reineeke'i speoiM, llie one, pofeoity agreeing -wifli d'Orbign/i flgures 1 and 
2, pi. 152, but onlj- lately discovered in the body-chamber of the specimen of St. 
maorooephalum figured on pi. XXV of this Tolume, and the other one figured on 
|d. Xn and described hereafter. The latter Bpeoimen is a fragment of a Tery large 
indmdnal, had barely the aspect the tme JBEwy. *< e < ltow ii , but haviiig 

taken out with much lahmur the inner whorle, I found that it belonged to 
Seinecke's species. 

The inner whoris up to a dianieter of the shell of about 40 mm. are a litthi 
rounded, aqufiidi, somewhat higher than broad. The sides are coTcrod with rather 
strong falciform mostly bipartite ribs, which have on the sij)Lonal margin strong 
elongated tubercles. The siphoual side is strongly keeled, with a very weak, nearly 
imiaiUe ri^ on hoUi tides of the keel} the keel a little granulated. 

At larger stages of gro^rth, all the ornamentations of the shell get gradually 
weaker. At a diameter of the shell of about 80 to 90 mm. ilat^ falciform ribs are 
still well visible, but the tubercles at the siphonal margin have already nearly 
diaappeated ; they are eonTerted man or kaalnfo a weak longitudinal int e rr upted 
ridge. The keel of the sijilioinJ side is yet strongly visible, but the grains upon 
it have become very small and numerous contrary to Orbiguy's figure. The 
ridgea on both aidea of tiie keel aseatill emtijig ; they a«e ooverad with line cloaei^ 
arranged, neaxfy ihriaiblB ribbinga in eonespoodenee with the gmnnlationa of the 
keeL 

The whole of which a fragment is lying before me, had about 180 mm. 

in diameter. The hut whod is 76 mm. high. The ribs still exist, but they ate 
very flat and indis(inoi» enfy the outer part visible. On the cast, the keel of the 
siphonal t^ide linn (lisnpprnmi, the ahell ehows yet txaoes of it. The whorl is 
covered with lobua up to the end. 

The sutures show Teiy obaraoteiiatieally the form which obmmonly marks the 
q[iecie$ of tho genus Harpoceras. The siphonal lobe is very short, bn)ad, and 
derided into two tolerably long branches. The first btoral lobe is not very long, 
with broad undivided stem, and terminating in five nearly syounetrioal bianohes. 
The seoond lateial lobe is veiy unsymmetricaL From this up to the umbilical 
sutiu-e there are thrcf nuxilinrv lobes, and beneath the suture up to the antisiphonal 
lobe yet two more. Tho aulisiphoual lobe is symmetrical, finishing in one sym- 
metiiaal ihiger. Of Uie saddles, the ertemal aaddte baa a large eeoondary lobe> and 
the first lateral is the longest of alL 
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Ot ihe diiBBiMioM I onmot give nun* tiittt the hd^ md tltodoMn €f «T6iy 
whorls 



Hlilirt of the InlwhiMl frtm Ui« uobOiMl nttur* ... ... 75 mnt 

» «f Um n fi«B tte rishMil of thi fnatiiag wkaA ... W 

IP •«» »M Ma aar 

Hi4^ «f «b*ateool«lMirifreiii(h«anbilicalntaN .. ... W 

» of tta from Ui« aipbooal iM* of tte pieoeding whori ... 10 

TUcknns of the „ ... ... ... ... 85 

Height of tlia thiid whorl faom the nmbiUckl lulun ... 14 

ThicknesB of the ... ... ... ... 11 



Hemarkg. — The example described is fitom the polden onlito nt Krcra bill nwir 
Charoe, and occurs here in the society of Steph. niacroce^Ualum aud the allied 
tpeoiei. 

It is iindoniaWc that there are some slii^ht difTeronoos between our specimen 
and the figures given by Orbigny and others, consisting in tbe slight granulations 
of the keel and the short radial ribs on Ixidi aidet of it. I may say that it i§ 
poadble tiiat ihoie difforanoes may indicate a differeot speciei, but when one haa 
seen a ^cni many examples of Harp, heclicum from numerous European localities, 
and remarked the great variely ol form among them, I prefer to call the Indian 
fonn simply Earp. keeHemm, jub^ a«eirtmg, however, that by a eairefial wtamfna- 
tion of the European specimens in comparison with the Indian ones, WB ilunild not 
be able to distinguish several spe(-ies. As our knowledge of those forms now stands, 
and not having at my disposal very extensive materials, I can do nothing else but 
abide by the coDeotiTe name. 

BarpOMrat heclicum and all thn allied forms, with tubercles on the siphonal 
margin, are In Burope very characteristic for the lower region of the Eelloway 
group. The ■oeiety of Steph. maeroeepkahmt in which the apeoiei is found in 
IndlBt Menu to indkAte for it bote also a nmilar age. 



2. Habpoceras PUNCTATrii, Siahl. PI. XIII, Figs. 9a, b, 10. 

1814 ^iMNeailwjmMAite*. BUhl.: WSrtitaib. iMdwirtliiclMiU. Oomop. BU VoL vi, p. 48; 8. 

jaaa. JmmmUttpmuMm, <BUhL) Ziataa: TonL Wlrtlnih, |k 18, |l. 10; 4, 

UM. J mmm t U m bml« (Zlet.) Orhig»y» W. Fwy Trrr 3anm..VtiL I. p. 4a>(tMa),|L W.tfp. 1-4. 

INS. Jmmmiht itefioit (Bein.) Qnenitodt: C^phabp., p. 117, pi. 8, fig. 1. 

IW". .ini.71. .'"■■.'(,< /i'.t., ,''i,-i,j. (Slalil.) Oppcl: Jura fomi., p. 683. 

1858. Amm«ailet iccticui Imnula, QucDttedt ; Jore, p. 54S, pi. 72, fig. 7. (VMrktj) (bod funeiatut 
0tahM QnanoL 1 1 a p. 844 ?L n. Ir^ «). 

The ipeeieB, fhoiagb idiaiaoteriitio and not fwy dUBoult to leoognin, has yet < 

vary often been inishikon, and even in Quenstedt's ,Tura it h entirely mis- 
represented. Zieten's figure is ezoellent, and the species can easily be recognised 
ftom it with oerlainty. 
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The first stages of growth are flat, with a wide umbilicus, rounded, depressed 
whorb, a frint ked on fbe ajphonal part of the ilieU, and moie <» lem imooth aidei 

of the wliorls. lu !3pocimenH exceeding a iii^ni«t«r of 8 or 10 mm. the ornament- 
ation, consisting of stronglj bent prominent faknform ribs, is for the most part 
weQ derdoped. The lOw m mostly dichutomc, some rimple, begin at the umbilical 
suture inUi a strong bend towards the front, are highest in the middle of the aides, 
where they arc divided, turn over the Lack, and reach the siphonal side again iHth a 
slight cxurvc towards the mouth of the siu U. 

The siphonal part of the shell it always provided vith ft distinot keel evw in 
large specimens. The umbilicus is shallow and wide, the whoris ■ntj little emliradngf. 

The lobes cannot bo observod on any of the speoimenfl. 

The dimensions of two specimens are — 

1. u. 

Diameter nf Uie >1il'II ... .,, ,„ „, ,.. 22 mm. .13 iMIk 

., of the uinbilicu* ... ... ,,. ... 8 12 

U«f bt of tha apartmn (torn tlx uabOM ntol* ... ... 9 IS 

•low ., Iiwa A»imMdhKwfagri ... ... Y$ 11 

Tiii,-kn.'.i. of {)n> .. ... 7 12 

Remarks. — The species is represented by two specimens in our Museum, one 
of wlueh ie from Yaada, out of a fine l»fOwn oolitie took immedialely aliore the 
bed irith 8teph> maeroeephalum ; the other was found loose on tiie gromid near 

Barasore, and is preserved also in a fine fcrrii£;inous oolite. 

The species is very variable, a variation chiefly expressed in the ribs, which 
are sometimes scarce, sometimee very numrarouB, sometimes very strong and some- 
times much less so; the specimens figured, however, very closely represent the 
typical fomi. This variability accounts also for the number of mistakes which 
have been made in identifying the species. Both Orbigny and Quenstedt have 
misrepresented the speeiee, Orbtyny oonftnindliig it with JEbfp. bumtm, Ziet., 
Quenstedt mistaking it entirely, as ho identified a vario^ ol Harp, BrigkHnHOt 
Stahl.'s species, and tmited the true Marp.^ncitUum with Harp. Utnuia. 

3. IUmoobras lvnuxa, ZieL PI. XIU, Fig. la, A. 

ISSO. JmrntwUm ftwwh. gUtw t Tvit WSritan.. p. 14, pi- la fig- U. (R*IaMk«D* 

ISM. Ammamtu iMudali, Pratt: Ann. and Mn»:. of Nat. HlnL., ttr. I, Vol. viii. p. U^pLCii. flL 

1B4S. Ammoniitt Ketiitmi amprtttut, Qaen»t. : C«!>h]ilop., p. UU, pi. 8. fij^. 3. 

1857. -lt ."i ■r:\lft UnuU {Ziet.j Oppel: Jura Innu . p Rh'.i. 

1858. AmmoKitc4 ieetieiu e^mfrntut, Qa«D(t»dt : Jura, p. M6, pi. 72- fig. & 

isn. E m r pm i mt tmmk (Si*t.) Htmaiayri iM. d. K. K. IM. IWiihnML, TaL v. p. IB. |L ii. fg. r. 

The general form of this species is very much like that of the preceding one, 
but the whorls are more compressed, the umbUious smaller, and the whole shell 
more disciform. Young specimens, however, are difficult to distinguish from speoi* 
mnos of an equal sise of JT. ptimeMnn or any other allied species. 

Tlic first stages of growth arc entirely smooth, with wide umbilieus and 
depressed whorls, with a barely visible keel on the ^ihonal side. Sut already at a 
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diameter of 5 to 8 mm. the wborla beoome more oompresscd luid the umbilicus 
oraniMmthrdy tmaller. On qpedmeDa a little lai^er tme ami in noflt oases alxeody 

distiiirjuisli faint ribs on tlio >;id<?s of tlio wlinrls, wliioh ho^^^in at the '^iplional 
margin, and go in a slight curve to the middle of the sides, where thej di&appear 
again. Only in speoimBm attaining 30 mm. in diameter, the inner part of the 
falciform ribs lying round tho umbilicus bcconips visiblt> ; this is never very strong, 
but distinct. One can now distiugiush that tho ribs begin simple at tlu; umbilical 
margin, from there aro directed towards tho front, become very flat on the middle 
tiw ddes, and aire there dhridel into two bianolies. 

The umbilicus becomes oomparatiTely smaller as the specimens grow lander, and 
is, principally in large specimens, surrounded by well defined vortical walls. Tlie 
siphonal side of the shell is always provided with a distinct keel ; however, in casts 
of TBrjr large spedmou tihie ked is losti <Hr at least not visible. 

The lobf>s aro very difBcult to observe in the exatnplos I have for examination ; 
bowerer, the principal features can be made out. The siphonal lobe is tolerably 
Inroad and aliort, with two small branches ; external saddle Tery broad, with a small 
eccentric secondary lobe; first lateral lobe somewhat longer than the aiplioiw^^ 
tolerably brfiad, little branebcd, first lateral saddb' <^<nn<j; ii little higher up than the 
external, rather narrow, with no distinct secondary lobes ; second lateral lobe mooh 
smaller than the llist : there are yet two small axudliaiy lobes. 

1^ dinuntdona of two spedwwwia an— 

I. tL 

SiMMltr of ilir uli.-n .. „, ,., ,., ... 4Smm. St nia. 

„ of tb« uutnlicu* ... ... ... U'6 1( 

B«isU •CtteaptitaNlmihtniUaHlMtuM ... ... 17 M 

oftbe „ ham Aa |iwariwf whori ... ... ?\-2 is 

Tkiekawtof Ui* » ... ... ... 13 U 

liemarkt. — There are two sptviinens of Ilarp. lunula inoorMnseiun; both have 
been found at Vanda in layers between bcils with Stcph. macrorrphntum and those 
with Felloe, alhleta ; the one of them is preserved in a light coloured oolite, exactly 
like iiiat of Olucy in the B^p. Jiira» iriiioh also eontsins Mturp. lM»«la in huge 
quantities $ the other came out of a yellow bard marl ncxlule. 

The species characteristic for the European zone of Perisph. ancepa is tolerably 
easy to recognise and to distinguish from other allied species. The omanientatiou 
is variable as in Barp. pmekUmm^ but the Tstiations are limited to the number and 

strcnL,''th of tl;r rilis. The ehamcteristies of the speeies, which never elianse, arc — a 
tolerably small umbilicus, ribs, which are strongly curved, and are flattest on the 
middle of ^e sides, and a permanent ked. By the small nmbilious Harp, f i wwiia is 
distingnidiable from most of the other Uarpoceras of the middle and upper Jtua* 

and by the want of three keels alon;* tho siphonal .side, it is distinct from Harp, 
Mmridt tMHdtue, Delnmitanum, or others of lower or middle Oxfordiau sti-ata. 
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4. HAKPOOntAS IiAntBHBB, Waaffen, n. gp. H. XHI, Figs. 8a, b, 4m, b. 

This species has in general much resemblance to U. hectieum, Bein. It can, 
however, easily be diatbgnfabed by aereral obanetnrfatio featur et. 

The general form of the adult specimen is flat, with e o mp w w d whoils, 
a tolerably wide umbilicus and koelrd siphonal sido. I Imve no specimen to 
ezMuine the first stages of growth, but as it seems from the inner whorls ot larger 
emmplM, fhey ue nnooib up to adiMiieterof four or five mfllimrtwi 'Uieii t/txaag, 

slif^btly falciform ribs appear, which, however, ar<' not continuous over the Wholo side 
of the whorl, but begin at the umbilicus and reach from there a little turned towards 
the front, until the middle of the ride, where thej finish in a somewhat elongated 
obtuse tubercle. There creiy one of them is replaoed by two rather straight short 
ribs, which go from the middle of the side, a little turned l);ickwarda,totheBi|th(Hial 
part of the ahell, whoro they terminate also in low tubercles. 

Ihb aenlptore oibangea a little in Lirger spedmms. There single, slig:htly 
falciform ribs go from the umbilical margins to near the siplional side, swollen to an 
obtuse tubercle on the middle of the lateral part of the shell, but undivided. Tiicy 
terminate at the siphoual inargin also with a low obtuse tubercle, between those 
sinqile riba are abort atralghfc liba inierealated at the aiphonal muf^fHnef htgfa. 
there with an obtnae tobeNle and do not quite naoh the middle of the aide ai the 
shell. 

The mnhilioua ia alwaya tolerably wide, about one-third or one-fourth of the 
dianeter of the shell, aaid b annovoded in adult apeofmena hy wdl ddfaied perpen- 
dicular walls, which, howeTV, do not exist in youn<^ specimens. 

The siphonal side is, though not very sharp or rather obtuse, always distinctly 
keeled, on tiie slr^ehambeia aa well as on the body-ohamber. 

The lobea are very difSonlt to observe in the specimens I have got for examina> 
tion, but are remarkable on account of the Uttlc development of the lobes in com- 
parison with the enormous broad saddles. The siphonal lobe is very short and 
hroad, with -vwy abort biaaobea, very lltOe dentated; eztocnal aaddle also very 
broad and short, with a very small, nearly central aecondaiy lobe ; first lateral 
lolie very narrow, with few dentations and three narrow terminating branches ; first 
lateral saddle broad, going a little higher up than the external, with a secondary 
lobe; aeoond lateral lobe very narrow and amaU; there am (me or two anxili* 
ary lobes. 

The dimensions of two specimens are— 

I. IL 

Diameter of Uw abfU ... ... .. ... ... S8 mm. 87 mm. 

of ilii- •.luililifiin ... ... .„ ^ ... 11 lOrS 

H«igkt of Ui« ftporturc from tho umbilicakl >atar«... ... ... 17 16 

. it Urn m fromUupfeeedulf lAod... ... 125 13 

niAM«fat « «■ tiw tubmlM ... ... ... 10-S 

m flt tb^ It bifcwiw IIh takndii 9 f 
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In both specimens the last half turn is body-chamber, but the mouth of the 
shell is preserred in ndtber oC them. 

Remarki. — Theie an four tpeoiineiu of this species among the materials 
I lutre for oxnminntion. Two of <li> ni were collected at Lair in light yellow 
marls irith coacrctions, coutaiuiug also I'elt. alhleta. Another specimen comes 
also out of tlie AtUeta bed north-east of Ond jinsir, and is preserved in a rery 
hanl t^rny marl nodnle; the Iflflt Specimen has been found north-ffcst of Jikli iu 
n bard yellow enlcareons iwk, vei-y likely a little older than the Alhleta bed. On 
the whole, we can therefore say that the species is of upper Calloviau age. 

Barf, Lairente is diaraoterlstio enough to distingafiali it euilj tnm the allied 
species. It unites the characters of S. heclicuin and punctalum in one, baring 
a row of tubercles in the middle of the sides and along the siphonal mai^ins. 
At the same time it exhibits much straighter ribs than Uie speciea mentioned, 
and has much more oonpresaed irborls than S. pwtetaimm. Besides the peculiar 
arrangement of the ribs, which are not divided on the middle of the sides, 
but replaced there by two short ones, or the undivided ribs of larger spocimens, - 
between which short ones ue interoalated on the outer margin, is a feature which 
never is asjain repeated in any other species of JLin.ori'ras. By this elinract«r 
alone, besides the tubercles existin<!: on the whorls, tlie species can be distinguished 
from Harp, lunula, Muuracum, or any other. 



5. HASvocmus dthakob, Waagettf n. 9. FL Till, Kga. 6a, A, 7ff, fr, 8a, h. 
The dimenaioiui of this epeoiieB are Teiy oonsiderable in eompariion with the 

other forms as yet desrril^ed, and thus it is yen,- conspicuous. 

Yotug specimens resemble very muoh M. lunula^ Ziet., but have a larger 
umbilicufl and straighter ribs. The llzst ataget of gtowfli are, as in all the allied 
species, quite smooth, with depressed whorb and a slight, barely visible ked on 
the siphonal side. At a diameter of 10 mm. the ribs become visible. They are 
scarce, slightly falciform, divided into two branches on the middle of the sides. 
In a little laiger speeimen th^ are provided with amall tnberelee at their teimi> 
nation on fhe iqphooal mat^in ; but these soon dia^tpear again, the section of the 
whorls becomes a little higber, the uniliilicus a little smaller, and the sides of 
the shell are covered with slightly falciform ribs, which are yet present in very 
large epeoimeDB as bnMd not very pvominent f oMs. 

The umbilicus is wide in small specimens, gets a little narrower in specimens 
of middle siae, and gets agam wider in very large examples. It is surrounded 
by vertical walls, wliioh, however, are rarely well defined. The siphonal side is 
always provided with an obtnae not rery prominent keel, which beoomes a litQe leas 
distinct in very large speoimens, and is there United to the shell, not a htaoe bdng 
observable on the cost. 
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The lobes arc short, not very complicated. The siphonal lobe is short, but not 
very broad, Arifh a ramified branch on each side; external saddle not verj' broad, 
with a well developed secondary lobo nearly in the middle; first lateral lobe broad, 
a good deal longer than the siphonal, with many ahioxt iMotk branohea, the latter 
little camifled ; first lateral saddle narroWi goi&K b little higher up than the external, 
much indentnted ; .second lateral lobe narrow, shorter than the first, well ramified ; 
second lateral saddle very narrow, going not ^oite so high up as the first. There 
are yet time wdl derdoped anxOiary lobes with naoow saddles between them. 

The dimenilonB of two small specimens are-— 

I. n. 
... S7 aam. 41 mm. 

... 8 10 

... 11 19 

... 9'5 m 
... a 11 

The largest fragment preserved in our Uvseum has for the last three measure- 
ments the following dimeMtoiw ;— 

tftlnapeitamtefhBnlilUntBW $» mm. 

„ oTtlM . finufhiiMiidfaf whml ... ... 15 

Thfcilmwi at ttw n „. ... ... ... M> 

Ibe whole fragment is composed of ur<chambers. 

Remarks. — Soveral specimens of Harp. dynatte» have been noUectcd in difTcrcnt 
localities. The largest and most characteristio specimens, mostly fragments, come 
from tiie .^HtletolMd, eooili-eaat of Kunha, andan fTeserred in gray marl nodolee* 
the ^^lioll itself bein;^ black calcspar; other specimens were found at Lair, also in the 
Athlela bed, and are preserred in a hard yellow calcareous marl. The third locality 
where the species ooeozB iathe aottth>west side of Eeejra hill near Charee> in a dark 
ahdo, the foHQa oooaiitiiig of iTiiteas the dtdM tie jut below I3b» oolite bank 
with Aapidoc. perarmatum. Prom north of Gudjinsir come tbreo fraq-ments, which 
alio belong to this species, but occupied there a situation a little below Fettoa, 
aiUela; they are also turned into iron ])y rites. Two small pyritio oasts from 
Vanda I unite, though with some doubt, with thi.s species. 

Tlio species is, I think, most neajly allied to H. lunula, Zict., and the resem- 
blance is striking, principally in Luge specimens. Yet ono can always distinguish 
S. c^nMiffei £rom Zieten'e tpeeiee bj the. mneli ifenii^ter ribs^ whioh duoaoter 
ifi apparent in young as well as in adult specimens; besides that there are in 
young specimens little tubercles at the end of each rib along the siphonal margin 
whioh are wanting in H. lunula. Harp, heciicum is distinguished from our species 
also by mueh mora onrred ribs, whilst JOT. Laiteiue has rather straight ribe; 
they ar^ howevory anaoged ^aite diflEerently. 



KamtlOT of the (hill ... 
a tfttesaUitM 

BtigU vt tlie apertluv fn^tn tde umliliral xnture 
„ of the H i^i^ Uie preceding whoil 
I of Ihv it ... »•• ... 
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6. ILuurocBftAS XAVBACiTif , 0. Mlaj/tr. Fl. Zm, Kg. 6a» b, c. 

mt. AmmwdiM JTmcMmri. (S«».) PmcIi: Fdm MMHiialogi«b (I. IS, tg. 6. (<wn fig. 4, mm Sew.). 

UM. Aumffit AaraMM, If ajar : Joan di Onuk, VoL lii, p. m ; ToL liii. pi. 7. lig. 4. 

UU. ^WMirilw JbKTWM^ (ll«j«r) Orp*l: Ztm 4« Ann. tnnnn.| BHiMkt''* g««gii«l. pd. Bdtr., 

TI. V 215. 

The dcsci'iptiuu givcu by Cli. Mayer is good, aud tlio species can be easily 
idcaitifled from it. He myu : — ** fflidl o o mproMed, keded, oompowd of lix wlioib, 
for two-thirds enveloping oadi otlior, rapidly iTicrrnsin t;, oonipresspd. Eihs (hick, 
flexuoso, rarely bifurcate; interrupted in tlte middle of the sides by a kind of canal 
strongly directed towaids the front in the part lying between tUu eanal and the 
umbilical suture, tiirned backwards in the <mter part, and becoming broader towards 
the siphonal side, where thej gradually disiq^pflv. The lateml lobes are rather long 
aud arc four in number." 

Toang specimens are smooth, as in all the otlier allied speoiss, but in tbia ia- 
fltancc thoy have whorls not so strongly depressed u.s is common, but are nitlu<r com- 
pressed with peculiarly flnttcnod sidco. At a diaiin'iiM" of tlir slid! of ahoul 10-15 
mm. faint, not very numerous, curved ribs appear near the )<iphonal side, whicli 
soon begin to eonespond with little folds at the umbilical marf^. Hie perfect 

sculpture, as it i.s described by !^^ayer, is mostly developed only at a diameter of 
about 30 to 35 mm., and the shell is then highly characteristic in its appearance. 

The widtb of the umbiliens is somewhat Tariable; it is sometimes a little leas, 
eometimea a little more, than one-third of the diameter of the shell. In small 
^ipeciineiis the nnibilicus is ?urround<'d by perpendicular walls, whicli are well 
detlucd from the sides of the whorl, forming an umbilical edge ; this latter, however, 
beoomes often m<ne or less obsolete in larger specimens. Hm siphonal side is alwaTS 
provided with a well marked obtuse keel, on each side <A whieh a fainter xidge goes 
along ; tlms the sijihoiial side appears trimarsriiiate. 

The lobes aio not sufficiently preserved to admit of an aceui-aie description. 

The dimensions of the only specimen I have fw examination are— 

DiaoMter of UwiImII ... ... ... ... ... ... St mm. 

„ of tlM amlnlicu ... ... ... ... ... ... IS 

Bright of the a]ierture frara Uie nmlnlicai Mttai* ... ... ... 

"fth« rnna Hm imNdiiii; wImiI ... .» ... 114 

Tliifkius, of the ... ... ... ... ... 10 

Jleinarka. — The only specimen of this species bos been collected in the oolites 
with A»p. perarmatum north-west d Soorka. 

Ch. Mayer, reiy reasonably, compares his species with II. Delmontanum, 0pp., 
which i*; in fact the nearest allied species, but is distiiiu'uisliable by narrower 
siphoual side, stronger ribs, and smaller umbilicus. Other species, M'hich also re- 
semble H, raunxcwm, Hke S. hmuta or B. dytuuUt, differ firom liayer's species by 
the want of three ridii^ea along the siphotnal side and the diiPerent ornamentation 
of the sides of the shell. 
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(b.) Group of HAKTOcnAs tasasnx. Sow. 
1. Hastocerab tSiroviVB : J. de C, Sow. PI. XII, Fii^s. 1, 1^, 2, 2", 26. 

IftlO. ^niMONi/M iffHoMij. ,1. lie 0., Sow. : Tran«Mt<'5n.l..'i<i.-., I,.jna , II S-r . Vi,l. v, pi. 23, fij?. Iluudax|il. 
IH.iil. .<mm,,u;.', < I'l.'ii^Ar iZi.-t ) Orbigii v : {pm) : Vtoiwuti; I, p. No, 22, (Citod frotii KiKihli). 

It was a very good and highly characteristic species, which Sowerby desig- 
nated under the above mentkmed name, and the flguras and deBeriptunu wl^di I 
am going to giro will confirm this opinion.* 

I have no example to observe the firet stage of growth of this sppcios ; the 
smallest specimen I have baa 28 mm. iu diameter. At that age, the bUl-II has a 
tolerably nanow umMBem, the sides of the whoris ue flat, and covered with 
readily distlBgldsluiblc falciform ribs, ■n-liich bear on the siphonal mai-i,'i!i a fine 
vonnded tnbende. The siphonal side shows a strong iceel, and the whole shell has 
a gieat lesemblaace to oertain varieties of Barp. keeHetm, Aa the species grows 
larger the remarkable straightaeM of the outer part of the rihe, which Sowerby's 
flgvirc so well rcprcsoiils. npitrai-s more defined. This sculptxirc remains till a diame- 
ter of 50 mm. Exceeding tliis, the sculpture becomes gradually weaker, the 
points on the riphonal mai^ disappear, also the inner part 4^ the ribe, and at the 
same time the sides of the whorls become more rounded. This \s the sculpture of 
the body-chamber, which is about half a whorl in length. The siplional side is t1ii>re 
more roimded, but a trace of the keel remains up to the mouth. The mouth itself 
is not preserved on any of the examples. The nmbilious is lather namnr, lur- 
rounded by perpendieidar vralla, whicb fonn a distinct edge in jdning the sides of 
the whorls. 

The sutures are very much like tiioae deaoribed before on Harp, heciicum, but 
th^ appear in their gennal form a littie longer and more slender. 13a» second 
lateral lobe is asymmetrical as m the spedea jnst mentioned. 

The dimensions ore — 

I. II. 

DHmtw af (k* ahtll ... ... ... ... 60 mm. 88 Bun. 

H flf dM nmbiGoB ... ... ... ... ... 10 90 

H«igbt a( dw ImI wberi firms (be BinWIiMd Mtitn ... M ST 

« «■( Ik* „ fiwB the MflMiil win «r tbe preceding wherl ... 10 
tMAMMortlM n ... ... ». U » 

Jiomarl-s. — TIh' sp'^ciinon-^ 1ii'lriii<.'iim- \n 0\U =^\yc\rs, lying before me, arc nine, 
five of them coming from Keera hill near Gharee. None of them shows traces 
of golden oolite; all are preserved in a yelloviBh gray, voiy hard madiy rode, out 
of which no true Steph. maerocephalum is preserved in the Mnseani. They belong 
to a layer, representing the Upper Knllovian of Europe, more especially to the 
equivalents of the zone of JPeri^ph. ancepa, or a little lower. Another spcciuiLU has 
heen oolleoted on north-vrest of Jara in the same hnriaon, preserved in an iron 
nodule; two are from Vanda, coming also out of the same horizon, pi-eservi-d iu 
grayish-yellow marl nndiilcs; tlio last specimen has been found north-west of 
Jikli, loose ou the ground, it also is preserved in a yellow marl nodule. 
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Sarpoceras ignohUe shows ratlicr stron£» alliaticos- to Jlfvp. heclicum, but much 
leas to n. lunula, with which Orbigny wishes to identify this species. From both 
specieA the Indian fofin ii eanfy difltingoidicd hj tlra siniiglitaflM tin xiht, 
wUdi gives fheae sbeUs ft rery strange aspect. Besides this the difFerauoes from 
H'irp. firedciim \\f in a smnllor umMious : firom Maep. huu^ in atvonger and 
pointed ribs, much less in number. 

2. HAseocnBAS mumASMsmtt JPSn^k, n. *p. PL XII, Eigs. 6, Oa, 7. 

Undar this nanw I will do^cribe a beautiful species of Animonitf. The 
common aspect is very muRh like Harp, heclicum, but a littln careful examination 
will easily distinguish both specios. I have no example to observe the youngest 
stages of growth. At ft diMneter of the shell of 16 mtn. fbe whorls are about as 
broad as high, the ribs are very thick and rounded, only ft Httlo curved, and mostly 
on the outer part of the wborl divided into two branches; they finish on the 
Hipbonol margin in high rounded tuberelfls. When tiie individual grows larger, the 
heigfat of the whoris fir exoeeds the breadth, bat the oinamentation imdeigoes 
only slight changes. Tlie siphonal side is obtuse, Avith a distinct, but not very high 
keel. At a diameter of 50 mm. I oonnt on the outer maigin twenty ribs and tuber- 
cles, on the inner margin eteron ribs. At flie phMe where the ribs divide tiiem< 
selves into two, they are a little thickened, forming a kind of tubercle. The largest 
example I know has (3(5 mm. in diameter, but the form is in all points the same as 
in the smaller specimens. The umbilicus is rather narrow, surrounded by pcrpen- 
dioabur walla, whioh do not form ft TOiy distinct nmbilieal edge in joining tlie aides 
of the whorls. 

The lobes are very like those of Harp. igitoKie, Sow., but not sufficiently pre- 
served to draw them. 

The dimenaioM of the two mnunplns existing an— 

I. n. 

INiatttr of til* dull ... .., ... ... ... 50 mm. 06 mm. 

„ of the uinbiliiin ... ... ... „. H I5 

Hdft^t "f tli>- l is", wliorl from tiie tunUilH-jJ •uture „ .,, 85 30 

"f tl..' from Oadfhml rite ofllM fiMtdhg vhari ... 18 21 

TlikkuesBul' tlie Iiiit wliorl ... ... ... ... ... 19 22 

Remarkt. — Though Marp. craatefalcatum shows great affinity to the spwies 
before described, I thought it proper to give it a separate name, because the form 
of the shell is bk ceKCain ehaiaoteristie pofants oonstantly dilferent. 

Il'^rp. cfMttfatcalum is always much thicker and much more strongly 
ornamented than Sarp, igmbUe, and instead of losing its ornamentation in larger 
stages of growth, on the oo&traiy,thia inoceaiea in strength. From Harp, heetieum 
xaj tpKom diStes hy the much stronger, straigfater, and less numerous, ribe and 
tubendes. 
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Both examples I have for description are out of the same yellowish -n:ray hard 
marl rock, whioh oonUuned the epecimeoa of ^urp. ignobUe. From Europe this 
form it not jel known. 

8. Habfoobbas tulikbatvm, IFaagen, n. tp. Fl. XUI, Fig. 2a, 6. 

Has speciea exhibits very distinctly the oliaracter of the g^roup, — the very 
pfculiur stmii^'htness of the ribs. It is* however, not difficult to diatinguUh from 
both species before described. 

TlieahdliBnoiTeiy flat, diaoiform, with a vide umbfliou and an obtuM, keekd 
siphooal side. Young specimens up to a diameter of 5 mm. are entirely smooth, 
with broad depressed whorls, then thick slightly falciform ribs appear gradually, 
and give to the shell somewhat the appearance of R. punctatum, StahL, but the 
ribs aw alwaya muoh stnighter. The riba begin at tbe mnbilioal aatiire aa tliiok 
rounded prominences, and nro divided int« two brandies, forniinir nn clonj^'ated 
tubercle at the point of division, already in the lower third of the height of the 
whorL The aeeondaty liba atart from flw point al dinaion in a atroight direction 
to the siphonal margin and terminate tllMe without forming a distinct tuberale. 
The whole rib shows only one bend at the spot where the bifurcation takes plaofl^ 
where a iiat angle directed with its apex towards the front is formed. 

The umbDisnB ^ flat in not qnite adult speoimens, and not mtrronnded by 
proper walls ; in la^er apecimcnB, however, aa umbilical wall is formed, which is 
not limited by an umbilical ed^e. A peculiarity is, that the points of partition of 
the ribs are yet visible in the umbilicus, which gives the whorl a remarkable 
appeaianee. 

The siphonal side is rather broadly obtuse with a low bioad keel in the middle, 
and two lower, narrow ridgea on both sides of it. Both keel and ridgea are fiaible 
also on oasts. 

The lobes are not very well preaerved in the specimens I have fat examination. 

T\ie siphonal lobe is short and not very bi-oad, the external saddle very broad and 
short, with a small secondary lobe not q^uite in the ouddle ; the first lateral lobe 
is a good deal longer titan the siphonal leimiiiailing with lime nearly symtnetruad 
branches ; first lateral saddle going rather high iq^ tolerably broad, with two small 
secondary lobes; second Lntonl lob<\s very narrow, much shorter than the first; one 
larger and one very small auxiliary lobe. 

The dimensions of two speoimena of thia apedea are — 





I. 


IL 


Diaourter o( tli« ibaU 


... Mm 




„ of the UBilMliaai ... ... ... 


... I4ri 
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JlMMmb.—- Two specimens of this ipeoieB won eoUeeted in Kaohh, one in 

a yellow marl rock toi^t'thcr with the two preceding spwios of the same group at 
the Bouth-west side of Keera hill near Charee; the other also in a yellow marl 
Tool together with ffarpooenu Imuda at Yanda. 

S. IrUtnenttnn is ijriucipally nearly allied to H. craasefatoailMt W., but i* 
ilistin^uishablo «isilv from it bv much liucr and much more numorous ribs, 
which do not termiuate on the siphonai margia with a developed tubercle. From 
S. ^noAtltf our qecieB difiera by moie dqi roMo d wboila, stronger ribs, and wider 
umbilicus. The trfmazginate siphonal side Is also a feature of H. Irilineatum, not 
repeated in the two species just alluded to. Other trimarginato species of the 
genus Marpocenu, like M, rauraoum, tcabridum, or others, have all much more 
ourred ribs, and are easilj distingnishable from the species hflce desoribed. 

(0.) TSOUITBD snsuiBs. 

Harpoceras KoiiKLi.i, Oi'pel. i'l. XIII, Fijrs. \\u,b, \l(i,b, 13'/, h. 

1863. AwnumU* KaMli, Oppel. : Palcootolag, Mittlicilunf;., (i. 27:t, pi. /(!, fig. \a—r, &g. ia, h. 

The specimens of this species are, perhaps, the most interesting among the 
wbole series collected in Outeb, as fhsy not on|f ind Ing^ towatds ar^lit 

understanding and classification of other jurassic rocks in India in which Harp. 
Kobelli occurs, bat will also partly be able to solve the controversy which arose 
about the Hassle Ammonites whieh wen said to bave been foaad in LidiBii strata. 

The species is very variable as far as onuunentation is concerned, smooth, or 
with scarce thick falciform ribs. Younc^ spwimens up to a diameter of altout 20 to 
25 mm. are always entirely smooth, if the shell is preserved; casts, however, exhibit 
a sballow spiral eanal nmning along the middle of the sides of the whoiis. The 
shell itself is very much worn in the specimens I have for description, so that one 
cannot observe the fine stria; of i^rowth wluch are drawn in Oppcl's figures. The 
umbilicus is wide, the whorls compressed, but with rounded sides, the siphonal part 
of ibe shell rooaded withovt a traoe of a keel. The keel appears only at 86 nun. 
diameter, when at the same time for the most [larf the ornamentation of the shell 
also appears, but in specimens which never ore provided with any ribs, a keel is 
formed at about 30 mm. diameter. 

In examples hu^er than those as yet described hero, the sides of specimens 
providetl with the shell bear a deep canal below their middle towards the unihilicns, 
which is fenced at the umbilical side by a rather sharp narrow ridge. On the part 
of tlM shell between the oanal and the dpbonal side strong broad rounded libs are 
visible, which begin gradually as the spocimcns grow larger than 25 mm. in 
diameter, and incrca.sc in strcns^th in larger specimens. They ri.se near the canal as 
thin rilM, directed nearly horizontally backwards, turn then in a strong curve, 
gaining mueh in strength towards the siphonal stdOk and dis^pjwag again before 
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reaching the latter part of the shell with a cunro towards the front. That dlTiiioiL 
of the sides of tlie wLorls wliicli lies between tlic eaual and the umbilicus is entirely 
smooth, and slopes gradually towards the luubilical suture ; onljr in larger specimeoH 
m obtoM umbOioal xidge is obawvaUe. The line akog irUoh the umUliai] sntmn 
joins tiie pteoeding whori runs atwa^ akmg and a little outside the oanal of the 
latter. 

The variability 1 alluded to ia not only, however, apparent in specimens of 
different age, bat wpedaum of equal dimmsimu are often entirely diffeieut in 
aspect, as will he seen from the figui-os f^iven in PI. XIIT. The ribs descrihed 
before frequently never appear, the shell remains entirely smooth, only provided 
with the canal on the lateral part of the shell. Bibhed examples differ from each 
olber by the numbs and dtatpnesi of the libs, irhioh often appear exBoi^ aa intlie 
sp(<imrn<^ fi^ired by Oppel, bat often ate also moce soaroe and broadly rounded, 
or more numerous. 

The lobes in the speoimens I bare for ezaminsHim are oommonly not so long as 
drawn by Oppol. The siphonal lobe is rather short and hroa<l, little ramified, only 
with two short branches ; external saddle short and broad, with a smnll sccoudary 
lobe in the middle ; first lateral lobe mucli longer than the siphonal, but rather broad, 
with three short branehea at tbettud; iliat latoral saddle going mocb h^hw up tban 
the external, not vr ry broad, with two indistinct secondary lobes ; second lateral 
lobe about the .sh.ipo of the first one. but much shorter; there are two anxiUaiy 
lobes above the umbilical suture. 

The dimenaians of three speoimens are the following— 
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There bare been fonnd in Kaohh no aueh large speoimens as those ilgoied 1^ 
Oppel from Niti. 

Remarks. — The species is representc<l by a fair inimb«r of sjiecimons in mir 
Museum, all oolleoted by Dr. Stoliczka. By far tiic largest part of them has been 
ftnmd tottUioirait of Kurrha, in a nodular sandy limestone with many fri^nienta of 
plants and nuoa in the middle region of the Eatrol group. Another specimen 
eomes from north-east of Gudjinsir out o£ the same beds, but preserved in a red 
ferruginous sandstone nodule. 

There is, I think, no deofat tint Che Kaohb speofanens are identicel with the 
species described by Oppel, and, though larg^c specimens are wanting among the 
materials from Kaohh, a comparison of Oppel's smaller figure and the figures 
given on PL XIII will ahow eadly ttisfc tiiagr all belnig to one and the same speoiea. 
Alao OppePa apeciown has on tiieinaflrwlioiils the eanal or furrow only visible on 
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tbe oMt, md the ked seems to appear just before tbe end of the bet whoil. Onlf 

tlie lobes show a certain slight dilTereiicc, as they appear to be not qnitc so long 
and narrow in the Kachb specimons as in those from Hiti. The diSereaces of 
S. Kohelli from H. btfront are easy to recognize if once stated. They oonnst in 
the waat of farrows on both sides of the keel on the siphonal part of the shell, 
and in the narrow ridj^n hv which (ho furrows on the sides of the whorls is limited 
towards the umbilicus. Xo other species excepting H. btfrons can bo compared' 
with the Indian form. 

It is one of tbe anomalies experienced in the investigation of formations in 
yery distant countries that often certain types of form wliich one is nccustomed to 
find only in cei'tain limited beds in one country, in another appear on quite diilcrent 
liorisoiDa, thus nodering It of ten extfenuly diffioolt to identify tlioae beds as of tiie 
age to which they in reality belong. Such an instance we have in H. Kobrlli, whoRe 
extreme resemblance to JI. bifront of the Lias of Europe h d the scientific world 
to believe that it tnnst Imve its position also in Liossic bods. That this is not the 
case tbe speoiineDs firom Kacbh show, wbiob weire found on a luKicoa oontespoading 
to about the middle of tbe Kimmeridge ^roup. 

This occuri-eucti of the species in the Kachh jurassio beds is of importance, 
«• it serres to furnish at last the decinTe proof against one of tlie gionest aeouMk 
tions cTcr pn>nounced against a man of so high a scientific standing as Oppel had 
attained. Tlio news of the controversy about the origin of tbe specimens which 
served as originals for tbe drawings of the Eev. Mr. Everest, which bad ari!>en in 
Caloutta, had just reached Europe, as the second part of Oppel'e ** Ifittheilungcn" 
was published. Some undefined talk about it must have been related also to Mons. 
Aniie Boue, who was not at all connected with tlie scientific questions tlien 
raised, in fact was an entire stranger to the dcscripiiuu and distinction of Jurassic 
AmmoDite species, as well as to the quesUons about thefe geologioal lioriions or their 
geographical distribution, but who was yet induced to make in public at the session 
of tbe Imperial Academy of Sciences of Vienna some very serious remarks about 
Oppel's Himalayan Ammonites. After having stated that those are very much 
in Uie wnmg who deapise Pktl«mtology, or bdieve it to he an entif^ distinot 
science from Geology, he proceeds: "That not every man has 2;ot tbe taste, talents 
or means for paUeontological enquiries is natural, but then not every one is permitted 
to give bis opinion abottt sodi points. An mmeeeiBiury and eren lidionlons increase 
ef the number of species can happen such as that brought forward by Oppel, 
caused by the change of boxes from and for Calcutta." It is clear from tliese 
words that Mr. Bou^ never can have read cither the memoirs in the Journal of 
the Aaiaiie Sodety of Bengal or Oppel's boolk, or dae he would not baTO styled 
the latter " Beitraege" idiiJat the title is " Mittheilungon." That no suob thing 
existed as a change of boxes was already stated by Benecke, who also pointed out 
that Bou6 could not have given tbe declaration quoted above of bis own accord. 
SoflM bmieToleDt Ikiffiad, who liad not ooniage to oome forwaid himself, and wlio 
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did not hesitate to ooucoct a little story from half digested ruiuoura, must haTB 
iuteiMted MoBfl. Boii4, who took for granted all tli»t he wm told. The aad part 

of the wbole, howerer, is, that the intense ezoitement, caused by Bout's article, 
seemed to accelerate in Oppel the outbreak of a nervous fever, of ■which a few 
days before his youngest child had died, and which had cast already its forebodings 
on Oppel'a jomUifiil life. 

Tt is a debt due to Oppcl's mrmory hy thf> vipntific worh! to unravel every 
thing connected with Oppel' s Himalayan Auunouites, and I feel happy that it has 
Cdlen to 117 kt to be aUe to xedeeerfbe for the first time that spedea trom <he 
bdian deposits, which was likely to raise tho greatest suspicion, and so to dispel 
any doubts wfaiob might atUl bare existed ahont the IndiMn origm of Oppel's 
specimens. 

OaKVS F£LTOCMSAS» Waaaem. 

A short diagnoeis of this genus I have gircn already in the Becords of oar 
Survey, 1871, p. 91, but the exact reasons which caused me to separate the forms 
placed under tho genus jPeltoeeras from Aapidoceraa, Zittel, I have yet to explain. 

' The genus Atj^doeerM was proposed In 1868 by Zittel in his ** Oephalopoden 
der Strambergcr Schichton," but only in 1870 he gave a strict description of it 
and defined it to a ccrkin luimber of species, which ought to correspond nearly 
with the group of the Armaii as it is accepted by Quenstedt in his " OephalO' 
poden," bat not with the ArmaH of t. Buoh, wUeh ia aomefhbig qnite diflSennt. 
There is no doubt that the ArmaH of Quenstedt forma well-defined and well- 
ohanicterised group, but Quenstedt includes therein some species which are dis- 
tinctly exdnded by Zittel firam his genua ; those are ** ^eMMMlii mBMmt Arimmt- 
iMMit, mumlarit, eto." 

Tt is verj' difficult to d(K!i<le on the position of those species just mentioned, 
though their relation to the other groups of Ammonites is very clear. There is 
no doubt that theiy are veiy nearly allied to tiie PloenfaM or the genus Ptrtm 
aphinctrg, though they are even in their young stages of growth easily distingoilll' 
alih' hy their fjeneral nppenranee. But not. less are they allied with the genus 
Aapkioceroi, eveu &u muck that larger examples, (I have figured one of an allied 
apeoiea on pL 16, fig. 1), show almoat no dUleranoes bom fmna really belonging to 
the genua just quoted; Quenstedt hnd therefore crood reason to unite those species 
with bis Armaii, and I should rather prefer to adopt his views on this point than 
tike "news of Prof. Zittel, who puts tiiam in tiie gemu Peri^kinetei. Certainly 
he had some very good reasons for dofog 80, tnoh as are the existence of oontrao- 
tions of the shell, though they are only very rarely to be observed, and the eared 
mouth of most of the species in younger stages of growth, but, on the other hand, 
the autnres are quite diHevent firom thoae eomnumly «dsting in tiie P<rjqiMiefa»„. 
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and nearly all the species, except a few of the proup of P. annnlarf, nrrive, after 
baring attained a certain size, at the general form ut a certain group of Aapido- 
cercm. Therefore, I tUnk, if one woold not create a separate geniu for those forma, 
it would be more conYcniflnt to take them under the designation of Aapufocrran. 

But the genus Aapidooeraa thus de&ncd would hare to be divided into two 
large sections, each of them having about the importance of a genua, and it seems 
to me better to make the diTision permanent, and to create a new generic desig- 
nation for the spofips whieh Zittel distinctly excluded from his i^enus and the 
allied forms, than to extend the limits of the genus Aapidocerat, so far that tlie 
ipeoiei oaimot be eaaify eompriaed muder one aimplo diagnoaiB. I propoeed, thera- 
fore, for the species allied to ilmm. t mimtari §t ComUmtit and Kmie othan a neir 
generic designation, PcKocfirat. 

The species belonging to this gniiu arc mostly patelliform, with very large 
vmUlioitt, wbnda -witb atrang afaai|^ riba, wbMi are mostly pvorided with two 
or three rows of spines in adult spocimens ; siphonni sidn more or less flattened or 
even excavated, the ribs passing over it or disappearing before they reach it; 
sutures with very much enlarged predominant first lateral lobe, very braad 
CKtemal saddle, and aeoond lateral tobe rery little developed, or entirely wanting. 

Most essenti;il for the generic determination of tho shells T place under the name 
of Feitoceram is the form of the earlier stages of growth, wliich is character- 
Istk) to a high degree, and varies but very little in most of the species. The 
strong, sharp, niostl y dichotome, but somelimeB also undivided, ribs Avhlch cover 
the inner whorls of those Ammonites cannot be easily mistaken, and servo well 
to rcooguiso the genus, even in specimens where other characteristics are not 
obaearvaUe. Tb» wbarls ate always veiy little embmomg, and the transvecsal 
section of the latter somewhat rectangular. 

The general typical form of the shell is modified in different species in several 
direotions, such as that the spines are entirely wanting, or the ribs nearly entirely 
xeplaoed by eonesponding vpbiM, but tibe genotal typo of the geuns ««a nevertbe* 

less even in sneh fonns, he easily recognised. 

There is no doubt that, if we follow up the diil'erent developmental series of 
the genus to their loot, we are oanied to some form of Peri$pKnctet wherefiram 
the genus takes its origin, but t« indiejite the species which forms the connecting 
link between the two genera is absolutely impossible. The u<?ar aflinily between 
Feltocerat and Feriaphinctta is not only shown by the general appearance of the 
young specimens of species of the former genus, but also by the oeenrrenee of 
faint contractions of the shell in one or the other of the Peliocereu. Thete are^ 
however, yet other genera which take their rise from Perhphinclea, as Aapidoeeraa 
and Smoeeratt and which are very nearly allied to our genus ; in fact> so much so 
tiiat I formeriy Ihoaglit it neoeasaiy to unite » part of the flonna gemsnJlj eonu 
prised under the name of AtpidoemUt the group of Aip. perarmattim and allied 
species, with FeUocemt. 
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V%. ... 1. PatuociKAS MsoinuAirsDif, Neumayr, p. 84; fpecuDen yrith preMrrad ■fad|, 

more than half of the last wliurl Wlonfing to the hody-C'hiUnhcr ; from tll0 
M'lcroceiiialtu ihaUt xion\i-\\i--!^\. ui Swria j la, side-A-iew ; K, front-viLvv. 

Fig. ... i. Pbtllockeas ef. Kcmthi, Neumafr, p. 25 ; epecimcnj with partly prc«erv«d shell, 



Wig. ... 4. PanxocBKAB ticasrm, Ifuagm, b. ip., p. SC; frogiueuUiry 8|K\:imcn from the 
Maerocepialus btdi north-weitflC/WMHni ; \a, side-riew j 4i, front-view ; 'k, loba«. 

Fig. ... 6. Phtllociea» Loftianm^ ifktyw, luap., p. 82; ^xwunnwitii j i if ied ihdl from 

the Dhota-ootitt, wMft of Tumara ; ha, aide-VMw; front-Tiew. 

fig. ... 6. FUTLlOCEliAii JiUuLNsK, tt oageit, u. sp., p. 2S ; specimen of a cast frum tht; Ukota- 
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PLATE TL 

Tig. ... 1. VBruMaMumatvuBaatMitUt,p,tli »pteim»wSSbt>A 

ont preserved ebell, showmg eevea farrow« ; fp^m the Mn'^oi-fphalut hti» (golln 
oolite) of Kf era hill neax Charee : Id, side-vii w ; lA, front-vit w. 

Fig. ... i. Phtlukkus DuruTASnji, Zititl, p. 31; 2«, inner whorls of » large »pecimeii witii' 
mi i i w w w td ibell, ihMriag aix {lgn«in), die-vinr; I*, lobe* fiwa tii* hunt 
whorls; ie, Iot>ix Trom the ootarwlMdi of Am him wguammi fan tbs auw 

bed and lorality as fig. 1 . 

Fig. ... S. Phtllocbbas auimiiaa,a,ZitUl, p. 31 ; inner whorls of a Urge apecimen with five 
ftmowi, with jM Mw>d ihdl, atdc-Tiewj from the mdu Mb and tooalitf m 



Kg, ... 4> PuTLLOcEELvs LiODA.tKN8B, Woagett, n. «p., p. 32; specimen without 

from the Hkom-vaUtt of Lodtd ; 4«j aide-Tiew; Vt, fnot-view ; 40, lobat. 
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PLATS TII. 



Pig. ... 1. Prtluckab PumiNi, IToa^, n. Bp., p. 27 ; specimen without bodjpndii^ 

«t njfftt CallenUm btdt m Um raid from /optm to Diot»; la, lida-iinr ; U, 
front-Tivw ; to, lobes. 

Fig. ... i. Phtlijoobkas pttoboiocii, QuensUdt, p. 30 ; vpecimen withont body •chamber ont of 
the JMrnlfUMpoi (Im AlfWrwyw,* S«,rid»>nair; M,ftiDiit.««rj tc^Iolm. 

1%. ... 8. ^BWuMauMlltmimaaiinm, l f ti uu f r, f.94i; b^pmaitU^mJitfmimmwi& 

prenerved shell from upper Calhvim Mi «f Uie tM%r iMlf Awvb Ml/ S«» 

gide-view ; 34, ii««tion ; 3f, lobes. 

fig. ... 4. UArUKBBAA 10KUHOKUH, ZUkl, p. 43; specimen without bo(ly.chainber from 
viaw. 
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PIATK TUL 

1%. ... 1. LnooEiiAS aiK, Wktlgmf a. ap., p< 86; ipeciinen in 0-5 natural tize, from the 
XMtrUfim^ BOH Giant t ■da^view; Uj tnamnitl wetiMt of om «< the 
imier wlun^ 

Fig. .., 2. Lrrocxius AvKUXOiss, ITiM^mM^ieA, p. 37 ; lobes of » fragment £i«m the Macrv- 
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PLATE IX. 



Amaltbxvs Scbadhbdmi, WaagtH, a. sg., p. 41 ; specinaea with prnenred bodj- 
cliaaiMr^ willuiut dull. Ilrau ttmAMHtMt^ OwiffMti U,iiA».-nimi 
fnnt-Tnir; le, baok>Ti«w. 

Akaltbeus PUSTULA.TC8, Rtineckc, sp., p. 40 J specimen with preserved shell, with- 
out body-cbamberj from the AiMet» btdtht off iM)itli<«Mt of Gu^ituir,- i», 



Phtuooimm linouAB, Waagen, n. sp., p. 29 ; fragmentary bpuunea, with partly 
pNMrad ahd), firm OMyfe Ml; rid^nnr ; feaat.viMr;.&, feW 
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PUTS X. 

FSf. ... 1. OPPKt.i^ srncOKTAF.iA, Of^l, p. 48; qwimeii withmit Viody-cliamWr from the 
JUaeroetpiaiM bed* (goldeo oolite) of Keera kill near Ckaree; 1, side-view ; la. 



foUmoottkot JCww Jig Mg Cfaw»/ ad^-vlMr; 1^ ftoat-viafir. 

Fig. ... 9. Oppkua (OECOTR-iuaTes) seiikioeUi J^SNym, p. 57 ; coinprcs««d qx^cimen ost of 
caleiureoufl BhalBa of (ha Fitehm §f9^f, Muth of Nurrha ; eide-\'iew. 

Fig. ... 4h OrPEUA Kaohhbnsu, Waagtn, n. ap., p. 55 ; gpecimen trithont body-chamlier from 
the Katrol group of the Katrol range ; 4, side-view ; 4a, front-view ; 40, lobes. 

Vig, ... b. Oppbua puoooist'us, H'aagea, n. gp., p. 56; gmall specimen, compueed of air- 
lig. ... 6. OmiutBAararoz«,Qfip«f,pu M; niaD«peefaB«i« 



Fig. ... 7. Oppelu (JLAiiELLA, {^ 111 ; Ixidy-chamW and kst two liiwchambere of 

B ■pecimen from tbe AtMUta bedt of KetrakiU near Giwiw/ 7, Bid»>viewi 
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PLATE XI. 



Fig. ... 1. OrmiAUOonAtA, 4M/L,p.fiSj qpedaMDiritbpniMrf^ 

AtAUia bedi amitfaMnit of Bummt la,iiilD>TMiwt M, hval^'nimi le, biA> 

\-iew ; 1 (!, lobm. 

1%. ... S. OrrxLiA NuUBAums, Waagtn, a. sp., p. fil ; qiecinuiii vith prewrved body- 
duunber oot ol ike beds with PtrUfl. tmetpt, ton noeth-wMtol Itmaraj 2*, 

... 8. Ofpelia plana, Waagen, n. np., p. 50 ; opecimpn with preserved body-ehtmhw fnm 
the JSTiUro^^rOTi;;, Douth-west of Nurrka ; 3it, siJu-view ; 8i, front-view. 

1%. ... 4. BUfUHUM iwinKquuv, ITaagen, n. ep., p. 45 ; speciineii wHhoat bcdyKihimhtr 
from tik»fciMt beds of the A<firfffviy,MDlhaiIa of Zwm M!( hht Citrmi 
4a, aidA-Tiew; 44, frcin<-\-icw. 

Fig. ... 6. OmUA OEtBTTAUS, Oriigny, p. 58 ; Bpecimen with praeerrod body^diunber fram 
vbir; 6«, ladE-TiBW. 



F^. ... 6. Opfelia Obifntaus, Or^i>»}r, p. S8 j ftignw at rf am inner wborl finm Keen hill 

near Cbaree ; side-view. 

Fig. ... 7. Oppklja, sjiecies indeUrminala ; Bpedmen from the AthUta bed* ot Barawre, not 
mcntionod in the text, figured onlf to ■how (ho OOSUNiltO of fpiiilfr qpoeuo oE 

Oppelia in the Atbleta beds. 

Kg. ... 8. AmcHOS ^ OrrauA^ p. 69 ; qeeiman out of the Satnt^nap of aa unknowa 
kodUymJSMiU/ 8a,oatiir-vinr} U,iiuMr>Tiew} 8e,feint.Tiaw. 

Fig. ... 9, UATUKmuMmutaATam, Wiat^gn.tf.,f.4A; •peeunen williiNit body-cheaibcr 

from the Kalrol group of fho Otuvmr tauft, HNlfll of Jfib^'; So, 

84, £roitt>vienr ; He, lobes. 
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PLATE XII. 



tha bad* «Hh JMfpi. M09f, &« Am Jill/ 1, nb-m 

Vig' ••• ^- HABtoCBRAS lOKOBiuB, 5iNMrii(r, p. 69; q>ec{inen without bodj^cbamber ten tiM 
MBM bad ttod loa^ aa 4g. 1; S« aida-naw j £«,frait.mwi U, labaa. 



Pitg. ... 6. HlBMCaBAI CBASSEPALCATrv, ICnayrn, 11. sp., p. 70; epccimcu without Irady- 
fliiamVr from the beds with Feritph. aneept, from Keen kill; 6, nde-riew ; 
ftcBt-fiav. 

1%. ... 7. HuKmua auattvALiuxiiXt Fh^fM, a. ap., jp. 70; amallar apMinu* bon tiia 
«Bmti«di«adkaBlit7H%.6} aid»ww. 

1%; 8. Otmu Obiektamh, Orhigny, p. .'iS; fragment of flia inmr nharia inm Km» 

MUi 8, aide-viawi 8a, back-nev; aeotioii. 



Ifga. 



8— 5. HuPOOnM aicnciru, Reineete, p. 61 ; lar?!' spcrimon \vilboul botIy-rharn(>er from 
^HtgMato^Ue of Keera hill ; 3, middle whorl «ide-view; So, back-view; Si, 
aasliim; 4, inner whorl aide-view; Aa, book-Tiew; ii, aattioa; 6»Iob«a«l fha 
. oator wlMd from tha aijilMmal ta tha aiit.iiiiph«nal lobe. 
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PLATE XIII. 



Kg. ... 1. HAUOCBif unrau* JMmj f. 68j aptmmm mAooA bod]r*«himlMr and partly 
iwn r tii d iImD fan lha Uh mUi Ariipt. — g yt ol FimA/ Ic, lidM-TiMri M, 

front-viflw. 

fly. ... 8. H&SFOCKSAS TRiuNBATCXj FrM^CTi , n. sp., p. 7 1 J Specimen with partly preaenred 
M^-ehamber from bods a little delate (Ae Dkota-ooliU ; (beds with Peritpk. 
tf) aootli>in(t aids ol Kten AM near Ckareti Stfj adB-Tiew ; U, front* 



Tig. ... 8. HaBNCBBtf Lunin% WMi/m, a. qp., pw 65; apeainHn widi pa% 

fttabut Imlf of the 1it.«t wftnri !>e1onrriiipr tl» boj^y^diiaibir i from tta 

I itrf of Xdt'r 3a, side-view ; froDt-\-iew. 

Kg. ... 4. HMiooimu Lamm, Wuifm, n. ap., 66 ; fa^mist of dMlMdj<4hraibaff of n 
small speciaMB frPD ^JMtU M natdMaafc of Omffimitt aid«-Tiew j 4*. 

aiiction. 

FSg. ... 6. Havoonaaa BAVUcm, C. J/ajwr, p. 68 i aiwciinaBiiiilioatMlf^fcMBlMriiain.tlM 
Mo m aa Hfto, w»(]i>iPaA cf Aiorlia ,* 6m, aida-TlMr ; lnMit>Tiair j ie, luA- 

Fig. .. 6. Hakpuckius utSASTits, ff'aoffeit, a. ep., 'p. 66 ; fra^ent of a Urge specimen with 
pnatrrod abdl fbon fba JtUtla ttd wmOk-m/k «( JViwrk/ te,aUa.viBir; tt. 

swf ion. 

tig. ... 7. UAJLTOcaaAS dtmastks, Waagt», n.ap., p. 66; fkaglMBtol asmall 8p4scimon with 
pnaomd ahca fr«m tin .4<IMa Mr aaaA.aHt ol JKNwia; 7«, aU«-Tfo«; », 

section. 

Fif^ ... 8. H*»»n<»»m»« Dnuana, WaafM, n. ap., p. 66 ; pjrtitic oaat of a aiBail apeoimcB 
from the AUOetm Mh «f JTwM IflT ; fti, ode-viaw ; M, front-viow. 

¥ig. ... 9. Harpucekas PUNCTAti'M, SlaAl., p. 63 ; specimen without hody-chanthar from ^ 

beds with Perisph. aneeps of F'tn/in ; 9^7, gidc-vicw ; St4, front-view. 

tig, ... 10. Habfocxkas PDHCTATinfj SiaJU.fp. iHii specimen found loose on tbe ground noar 
AmMorWf aUMiow. 

tig. ... II. HABroCBSAB KoBELLi, OppelfTyfiOM, p. 72; specimen with partly preserved bodj- 
diaaabar from the Katnt gmp, aonUHWcat of /fmrrias 11a, 8ide>Tiaw; lU, 
fron(*Titw. 

Kg. ... 12. HaBrocRn\s KoBELLi, Variety, p. 72 ; ■fpcclnien witlmot ^*^y-^aWllHll frOM 

tlie saiiu' lifil -.uul l<«ulitv as tij». II ; lUu, siil(»-vii'W ; 124, front-view. 

Fiy. ... 13. UAU-ocKiiA!) KuBKLLi, Oppel, Variety, p. 72 ; specimen without body-chamber from 
tha aamaMa and koa% no fig. 11 ; 18«,iid».Twir; lU, froat^fiiir. 
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PLATE ZIT. 

1. PeltocebaS semirugositm, Wa^^tfil, n. fp., p. S3; Rpcrimpn with the beginning of 
the bodjr-«b«nber from the J)kim^U« of Lodais I, sida-view; 1 a, fronUvi«w; 
l«,Ioliw. 



I^. ... S. Pnmcna aumaomii, ir«yw, n. tp., p. 88; mall qpedom, tompomi of nr. 

, fpon bad aid loodi^ fif. 1 j >,Mda-viMr| 



P(gii ... 34. Oppelia NirnttHAEKsis, }f'ii)ff^n,n. ip-ip. 61 ; young e:pe«iroen« from the buds with 
Per. ancept, eaet of Sttrrka; 3, side-view j 3*^ finmt-yiew; ib, lobes; -l-r frag- 
ment of m Tery young specimen j 5, kpertm tt » young ■pectmen ; 6, variety 



lif. ... 7. Oppbua roRKix, So»erby, p. 50; copy from Sownbgr^ flgoni Tnwfrt 0«oL 
Soft) Loud., S«r. U, VoL V^pl. 61, fig. IS. 
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That I had bwrn wron£» in doing 80 was proved by Dr. Ncnmnyr,* who had 
more extensive materials of Aspidocerat at bis disposal tlmn 1 had here ; however, 
I should not bam given ttp my opinion so eadly had I not found among tlM foosfls 
brought from Kaclih by I)r. Stoliczka a specimen of a new spwifs, Asp. diverti' 
forme, which showed dearly tliat the relations of the ' ^erarmati ' were different 
from thoM of PMooerat. 

Tbm ibeire oan be no doubt, from the tkmmcten exbiluted by tiie yoiunger 

stages of t^rowth of sporirs of both grnf^rn, Aspidoccras and PeUoceras, that the 
one originates from the group of Feritphinctes conooluiut or Martiuti, to which the 
laiger number of middle jniaMio P«rjqiilM«tM bdong: the olto, on the oontnurjr, 
takes its orig^ from a group ol Peritphinetet, as yet apparently entirely unknown 
in the European or any otheir junasio atrata, and perfeetly distinct from the 
" eonvolutua group." 

The genua SSmoeerm is leas allied to onr genua than Atpidoeera$, and oan 

easily be distinguished by the stMMig, deep contractions of the ahelli which are 

characteristic for it. 

The number off species wbielnl unite under the name off Peltooerat k thus 
not very htrge, as only the species allied to PM. atmulare, atUtfOt and Arduennente, 

bcloug to it. Thus limited, the genus begins in the upper part of the Kclloway 
group, and has its last representative in about middle or upper Oxfordian buds. 
Ibae can be disttngniahed a aeries off derdopmenial groups, some of which liare 
been already pointed out by Dr. Neumayr.f He nMUtions three groups, all starting 
from the sinj^lo sporios of Felt, annulare, and then proceeding tlm)Ugh the muta- 
tions of /*. chaiicnuanum. Orb., and P. Eugeni, Orb., to P. bimammatum, Quenst., 
in one inatanee ; through P. AirotiMi, 0pp., P. tpimmt 0pp., P. Arin a i m m m , Orb., 
and P. tramcenarmm^ Quenst., to P. revermm, Leckenb., in another instance, 
and at last through P. a/Aie/a, Phill., to P. cotutanli, Orb. Though the species are 
well piolEed out and arranged, yet I cannot entirely agree with these afaitements. 
First of all I do not think that P. «kmuvMm»Mm, Orb., fits well into the series, but 
is rather to be considort'd as an isolated form. Then it seems to me that it is 
not likely that P. athleta oan have been derived from P. auHulare itself. I rather 
feel inclined to snppoee tJmt some as yet undeaoribed speoies from older beda has 
given rise to both of the spedea, ao that P. athleta is not subordioata to P! 
annulare, but co-ordinate. Thus ray arrfinErcnu-ut of the species must neccesarily 
become different, and in consequence of tluit i distinguish — (1) group of P. annulare 
with tiie mutationB P. iotomm, Opp., P. tpittum, Opp., P. Ardtumeiue, Orb., 
P.receritiim, Leckenli., P. (rantvemariiaii, Quenst. j (2) groupof P. Eugeni, Orb., 
tO' which only doubtfully can P. bimammatum, Quenst., be connected ; (3) group of 
P. atUela, PhilL, with the mutations P. conttanii, Orb., Murrajfanum, Simps., 

* Ncnuk^r: Abbuiclt. d, k. k. Geotog. Rc-icluanirt.. Vol. V. p. 188. 
t Neamajr: Jahxb. d. k. k. QtdlBg. Bciciuauat, Vol. XXI, p. 3W. 
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and BOOie species of Phillips, too iinperfectl/ described, to enable one to Noognue 
whflUur they may belong here or not. 

AU these groups ase fqpiresented in the Ksohh Jnia hy <Mie or th« othsr 
species, two of which agree specially witli European forms. The first group has 
furnished two species, P. aegooeroidea, Waagen, n. sp., and P. Arduemeiue, 
Orb.; the aeoond onfy one apedM, P. froprnqutrnt Wangen, s. qp.s the tibud 
is represented by three ipeoiee, P. olMrfe, Phil].» P. Mtnw, Waagen, n. ip., 
and semiruffosum, "Waagen, n. sp. 

Of these P. alhkta, rhiil., and P. Arditennenae, Orb., were observed to 
oooupf in Kaehh the nme idatlTe geologioal pooition irhidi ttiej do in Kmpa. 

fa.J Oroup of Phltooeiias Ainnn:,ABB, Bern., «p. 

1. Peltoceras aegocekoides, ICiHigen. PI. XVI, Fig. 3a, 5, 

A very small sjiccies, with ncai'ly the whole lost chamber prcscrrcd, and yet not 
meuuring more than 16 mm. in diameter. Vrom the lint stages of growth, the 
■hell is covphhI with fmo, undivided ribs, lieut a tit r!(> backwards, which become 
stron'* cm llic List whorl. I count on tlsc last whorl exactly forty ribs, wliirh are 
highest on the Hiphonal side ; they arc uot all equidistant, but some of them are a 
UMe eloeer, and tiie spaee between two of tiioae approximated ribs koka like a 
eontractioa of the shell, the furrow betworn tlmm licing rather deep. It ii appa- 
rent that those contractions of the shell, though also indicating margins of the 
aperture in former stages of growth as in Feri»phmetet, are different from the 
siiliiioooaEiiiiginlJiiageiinSfbeGaaflelieMthedlreelianof the said is often not the 
same as the direction of the ribs, and the sulci cut llio rihs in more or less oblique 
an angle, but there they are included between two parallel ribs, indicating thus a 
more simple apertural margin. 

The whorls of the species -I an desoribing are almost not touching eadl otiier, 
so that the siphonal side of the proccding whorl pro<luces nearly no improssion 
at all on the antisiphonal side of the following one. The whorls are rounded, 
depressed, and Tery numsnius. 

The lobes are not distinctly AdsiUe on any part <d the ahell, and I am theirefore 
not able to describe or to draw them. 

The measurements are— 

DinMtor «( fb« Atn ... ... ... ... ... ... Maun. 

_ of tb* mnbilicns ... ... ... ... ... 7 

Height of the hit wfa<nl ... ... ... ... ... 4-SS 

TUokiitM«( th« » ... ... ... ... ... 4iV 

Memvtritt. — The only specimen of this species I hare for description is from 
Joora out of a brown fine oolite, which contains at the same time Agpid. perar- 
nuihm. The species is very nearly allied to young specimens of P. Arduennente, 
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toroattm, and apUmm, but is distiiif^uisliable by its sins^le ribs, which never occur 
in so small examples of the species just mentioned, and by the depressed form of 
tbeiAodi. Pdif. MymaraMMk a aiaiidmflf slower Oxf^ 
wMi Jap. ptnr m^m m* 



2. Pbuocbbas AsDinENNENn, Orh. tp. Fl. XYI, E^. ia, i. 

18'i7. Ammniiitrii Jrdiien>tf)uit, Orbif.'ny ; I'lil. Friiii,'. Terr. JunuM., I. ji. jil. 187, fiun- V—7, 

I have figured ua pi. 16, fig. 2, a small example o£ an Ammonite, which I 
believe to be l^e young stage of i*«£f. Jrtkieimeiu0» The whorls are finely ribbed, 
ibe libe aie dichotomo, sometimeH iricbotome, just as is figured by Orbigny on the 
inner whorls of his Amm. ArdueunemiB, and arc most prominent on the sipbonal 
aide of the whorL The shell is very slightly involute, the transverse section of the 
wboiris is a little oomproeaod, eomeirbai reotangular. The lobee aie not viiiUei. 

Eemarkt. — The determination of this spccimon is not qnito cortaill, because 
the young examples of a hurge group of forms allied to JPeU. Arduenmmte are bo 
similar in tb«r whole appearance that it is difficult to attribute them to the one 
oar ibe otber q^eoiea. I can state only with certainty that the figured example does 
not belong to any of tlio other Indian spccifs. Bui as the specimen showed great 
resemblance to the Oxfordiau form, I put it under this name with the purpose of 
■bowing that there is in India a speoiee «biob I Qumol diatingoieh at that eti^ 
of growth from Pelt. Arduennenec. 

The locality wliich bus furnished the specimeia ia the Joora bilUt where 
it occurs in the Dho&a oolite. 



1. fmooBSAa nuxnvQVVw, Waagmh 9* Pl< XVI, Fig. la, b. 

Though only one epeeimeii of this speoiee ie in tbe powcwiwi of wt- Unaoum, 

I thought it yet advisable to describe it imder the above name, as it seemi to fnmisli 

a certain connectinsj link between PelL Eugeni and hbmnnmatum. 

Young specimeuu are iu this species, mure tluui iu auy other except P. athleta, 
Bke P. ammiare, Bein. Up to a diameter of aboat 40 mm. the shell changes very 
little in its general appcarniice. The wliorl>i arc rounded in their transversal s> etion, 
ratlier depressed, only very little higher than broad. They are covered with not 
very fine sharp ribs, which are for fbe greater part dBebotome, sometimes ainglo, 
very rarely uuo of the secondary branches is yet again divided into two. The point 
of division of the ribs is not near the umbilical margin, but about in the middle of 
the sides. Contractions of the shell do exist, but are very rare. In somewhat 
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larger specimens, up to a diameter of about 90 to 100 mm., the ribs are simple, 
first nnmenmB, and not Tery high, then man and more buaemdag in distance and 
strength, but yet without any tubercles. As in younger specimens, they cross aa 
high simple ridges over the siphonal side, but bear here, not as in former stages of 
growth, a little depression, like young sprcimens of P. bidtmt, W, 

When the shell attains A diamflter of about 100 mm. tabeidies appear rather 
*5iulflc(ily on tlio ribs, one compressed and point^'d near the umbilical margin, and 
one thick and rounded on the margin of the siphonal side. The ribs pass yet on 
over the rfphoud part of 'the abell, but in tlie middle of it tliegr are intenrapted by a 
deep, not very broad furrow, which passes alonu' Uhtc, but tliey do not bear any 
tubercles on each side of the furrow. In very large specimens, it seems the tuber- 
cle, which is situated at the margin of the ripbonal side of the whorl, more and 
more approaches the furrow, whilst the tubercles on the umbilical margin beeome 
smallri- and Ic-^s distinct, and thus tl>e Inst paH of (he shoU id P. pnphfmm 
resembles more or less a gigantic specimen of P. bimammalum. 

In iliia fnll grown state the general shape of tbe ahell ia petellifinm, with 
very wide umbilicus and whorls, squarish in their transrersal aeel|gsi« with flattened 
siphonal part, intcrsnctrd by the thick swollen ribs which pass over it, and pro- 
vided with a lougiiudiual furrow. The umbilicus is never surrounded by a distiuct 
▼ertioal wall, and such an nmhiWeal edge is never developed. 

The fonii of the lobes T can only gather from difforrnt hits brin£f rxpf'srd oa 
different parts of the shell. The siphonal lobe is tolerably long and narrow with 
a long straight branob on either aide ; external saddle Tery braad, with a short hut 
well developed secondary lobe not quite in the middle of it, but a little shifted 
towards the first lateral lobe ; the latter very long, a good deal lon^'<T than the 
siphonal, with a long medial terminating branch ; fin>t lateral saddle vciy broad, 
with a weU deveiloped eooentiio leoondary Iobe» limited towaida the nmhOioua bgr 
a small little devdoped nitonl lobe, aeoond lateial and ererj auxiliwy lobe thus 
wanting. 

The measurements of the described specimen arc— 

DianeUr of Ibc liwU „. ... ... 

M «f til* waHKeiH 
Hril^ «f Hkt aptrtore fVom (tie umbiliuJ aoture ... 
n of the n AwB tlic precading wImwI n. 

ThtcViHw of the „ 

There are yet fragments of a much larger outer whorl of the same specimen. 

J{«MMirftt.^The epedmen just deaeribed was foond hj Br. Stoliotlca lunCh-wiMt 
of Kumagoona in a yellow sandy calcareous rock, bclonE^ing veiy likely to the 
legfam of Atp. perarmatum, but possibly also a little higlier. 

The speoiee is nearly allied to several others, principally to P. Eugwi^ Orb., 
P. Ndflwhod werimfUMin, W. The foil grom stage of P. frtfinfumm ia ahmys 
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(•nsy to disting^uislv from thn forms monfionod : from the first by the wnnt of 
tubercles on either side of the furrow oa the upbooal part of the shell ; from the 
aeooBd and tbnd by tlw lilw wUbh oion om the riplunial ride, whilst this part of 
the shell is entirely flat in P. Mdlnw and temirugomm. Young qteoiinflDB of the 
four mentioned sp<H.-ies arc not M easily (Ustin^uiabablA} bowerer, on doMr 
examination, constaint ditt'ercuoei can be discovered. 

In the inneF whodi of P. Bv^ftid iSka liba are kn vnsaonm aad nore diitant, 
and never bidichotomow M ia often the case in P. propinqwwm. In P. (lemintgoautn 
the riba are much coarser and divided near the umbilical margin, not on the middlo 
of the sides ; in P. bideiu they are nuwtly simple, undivided, and in P. Arduennenae, 
whieh must be abo ooo^eNd, tib^ are mtuh finer than in all the others. In this 
way P propin^mm in ill iti ibigM of growth can be distinguished from the 
allied forms. 



fo.) Group iifTmmaaM Axauok, PiUU. 
1. FBiaooBRU aseiium; PMIi^p^ tgf, FL JLvir, Xlga. Be, 8s, 4, «. 



r •flMa. Phillipi t Otai «t TMm, ii,^t.1ig.n. 
latf. JmmmulmmlUila, (PbilL), OTbigny: Pkl. Fnnf. Terr. Junai.. Vol. i, p. i67, pi. 163 * IMi 
IflM. dmmaniUt aUlela, (Phill.), Qu«D*tedt ; Die Ct-phalopodifn. p. 189, pi. 16, 6g^ 1—3. 

1S57. Ammmilft alhJcIa, (Pliill ), Oppcl: .Iiiru fonn.TKin. p. !)^. 

IK/W. AmmoxUtt atkltta, (Pliill.), CJnenntcdf ; IVr .lnr»., \i. 538, pi. 71, 1 — 3. 

Though fragments of the species ur(> ruther common in Kachh, an entire 
specimen baa not been found aa yet, and princiimlly the nmer wborla, so obaraetei^ 
istic for the species, are never prcservtid. 

The sliapc of the young form I can only guess from the impressions it left 
on the antisipbonal side of the outer whorls of larger examples, and I see there 
that iti ripbanal aide waa provided with fine shaip libo, a> in European ■peoimana 
of P- athlela. 

The Indian specimens seem to have got their spines at a rather early state 
of growth, but not earlier than some of the specimens found in Wftrttemberg, 
of wUoli one is ilgored in Quenatedt'a '* Oeplialopoden,*' wldbh bad got tiie outer 

row of spines at 2' mm. diameter, and had already with 45 mm. diameter an 
entirely smooth siphoual side. This seems about the variety which resembles most 
doaely the Indian farm. In apeoinuna whose diameter I estimate at about BO nun. 
both rows of spines arc alroady well developed, tilie outer a good deal stronger tiian 
the inner, the siphonal side is nearly entirely smooth, and only faint traces of the 
ribs, which go over it from one spine to the other opposite, are visible. The 
tiwavanal aeelion of the wliorb ia lectengubr, a little bigber iban bioad. This 
shape remains apparently till the speeimens grow very big ; at least fragment.^, 
which are derived from specimens of at lea«t 180 to 200 mm. diameter, show yet 
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Che Bame form, only tlic spines are compuatircly a little weaker. Tlie correspond- 
ing qpines of the different rows on either side of the whorls arc conooctcd by low 
liba, whioli lure sometimes a longitodinal di y wion on their top. 

The lohes do not agree entirely with those figured by Orbigny in his ' Pald- 
omtologie Fran^aise, ' but differ in soyeral points. The siphonal lobe is tolerably 
broad, well divided, with two principal branehea, external saddle very brood with 
two MoOBdary lobes, one largeir new flie stfdumal and one smaUer Bear the lliit 
lateral lobe; first lateral lobe not much longer than the siphonal, rather narrow, 
well Inanohed; first lateral saddle about as long aa the external, not very brood, 
with a amall central secondary lobe ; after that there are yet two smaller lobes, 
placed under a certain angle towards the first lateral ; the first of them not very 
larjc^c, nn^symmotriral, the second a little lartjer, forming a Idlld of BCOOnd lateral 
lobe, but already half concealed in the umbilical suture. 

She meamuements <tt two of the ftagmeota i 



HtigM •( flMWpaitam ... ... ... ... aSnm. Mmm. 

fXUknmttik* hetwwn <■ liu ... ... si M 

„ ttO»n 00 til* rib* between tli* tubnch* ... 85 19 

JJcmarl-t. — The fragments of this sfirrics jire^^crved in our ilu.soum were col- 
lected at the following localities : north and north-east of Gudjinsir, in whitish, 
marly limestone, the dull of tha fossils lieing eonTerted into black calospar, — 
fragments of four specimens; north-west of Jikli — a fragment in yellowish marly 
limestone; Vanda — a fragment out of a roek of the same description; north-west 
of Soorka hill — two fragments out of light grayish limestone, the shell of the 
fosrils eonTerted into black calcspar ; norUi-west of IVurrha— « fiagnient eaawtly 
pseserred like those of Gudjinsir or Soorka hill ; south-west side of Keera hill 
near Charcc — a frai^mont also preserved in the saino way. 

It will be easily seen from the drawings given on pi. 17 that the general form 
of the Indian spedmens agrees weU with tiiat of the Eorapean Howerer, 
thegr ahOKT not quitr thn typira! shape, hut rather resemble certain varieties which 
also oeonr in Europe, but are there not so common as the typical form. The most 
pfonamnit dfferenoe lies in fte eiphoBal aide, wliere the three rihe whioh start from 
erery qpina on one side and are a^ain united in the spine of the other side disappear 
at a eoinparativcly early state of growth in the Indian speeimcns, whilst in the 
European ones they commonly remain much longer; this difference, however, is 
oarti^dj not anlBdent to Mifaiate both fiinna aa different apeeies. 

FeUoeenu «ffUet» U in Bnrope most ebanwteciatio for iqpper XallimBn beds. 
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2. Fmsoanuui ■nmniaosin^ JFocvm* *> ^ ^1* 21^* 1* la» 14i 8* 2a. 

The species described under this name is very remarkable. The obangH which 
the sppcies undergoes from its first youth to its full grown stage are so large that 
I have to describe them as if there were at least four different species. The general 
form of the aheiU is alwaja pateUifoiBn, with -very wide nmhOiciu, and rather oonu 
pressed whorls. 

From the first beginning of the slioll, up to a diameter of about l,*) mm., the 
wborlB are rounded, and covered with sharp, fine, dichotome ribs, which pass over 
the rounded ripbonal side; only the erabryonal chamber and the first whorl are 
smooth, without any ornamentation. Growing larger, the whorls become more and 
more high, and at the same time the transverse section of them becomes more 
angular, the siphonal side being now rather flat ; the ribs, which were on the former 
whork difided in two on the middle of the sides, have now their dichotomiinL 
nea,r tlie umbilical margin. This stat« remains up to a diamct<?r of about 80-90 mm. 
The shell at that time resembles JPelt. Arduennenae extremely, so that I for a long 
time was in, doubt if I dKndd not join the Ihdiaii fonn witb Orbigny's spedak 
Bat after a careful examination I fonnd that even at that stage of growth there an 
some differences between the two species whicli nialce it possible to separate them, 
tiumgbt only knowing this stage, I would not have considered them sufficient for 
spedlle distinetioii. -The ribs in . tmkmffomm ate sfandgliter, end umib dii- 
tinctly dichotome, so that I biive nerer obiemd tiidiotoiDe libi as ia often, the omb 
in Felt. Arducnnensc. 

Exceeding a diameter of 90 nmi. the aspect of the shelly becomes quite 
dUtereut) and one would certainly detotmine a fragment fram this stage, as Pelt, 
constanti, Orb. The transverse section of the whorls is high, and nearly rectangu- 
lar ; the ribs are very regularly dichotome, and every one bears a strong tubercle 
on the outer maigin ; from there low ribs pass over the flat siphottal aide, which, 
bowever, disappear neaily entirely at a diameter of tfae obeli of about 110 mm. 
At this sizp the points near the umbilical naargin, where the ribs are divided into 
two, become successively higher and thicker, and two of the ribs unite now com- 
monly into one outer margfaud tnbenile. Bo tbe sbeill geta Tsty soon two rowa of 
tubercles, one nett tbo umbilical and one near tbe outer maigin, and Hkm. only baa 
it arrived at its permanent state. 

The species grows astonishingly laige. I betiere it is one of tbe largest forms' 
existing among the Atpidoeeraa-'iike types. Tbere is here preserfed a fragment of' 
tfae outer wbod of such a gigantiD eiample, of wbicb the aperture is about 120 mm. 
high and 95 mm. broad, though the preceding wbwl at the same radius has oniy 
70 mm. in height and 55 mm. in breadth. This shows dearly tbe rapid increase of 
tiie wlioda in i^iia apeoiBa. In the inner wboda of oouae tbe i n er BB ie seema a little 
abiwer, but then to ein^ * di^^ht diffarBooe. 
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The lobes are of the characteristto form of the whole group. The siphoual lobe 
is mit Tfliy braad, a little ibartBr iliiii fhe fliit Iskenl ome; tiie CKtenud saddle is 
flXtnoMly liMMid, trtth a leoondsiy lobe^ whioh is not quite p i i e se twd in the flguied 

example. 

The lateral lobe is very long and terminates in a long narrow branch ; the 
Itttenl saddle is mneh smaller theatiie octemal, provided, however, -with a seoondaxy 
lobe, but not going higlirr up tliaii the latter ; tlio spfond latcml lobe is very indls* 
tinot, and nearly of the same shape as the auxiliary lobe. The second lateral saddle 
is Terjr small, but distinct and bearing a small secondacy lobe, licginning from the 
fitst lateral saddle all the lobes and saddles hang down» farming thus a large sntoial 
lobe. 

The dimensions of the figured example ate— 

^HhmIiv qC tts ihiQ ... ■■« US 

» of tba unUBeu ... * ... ... ... ... S8 

Hciglit of tbo tut whorl from th« nmbQical ■ntara ... ... ,., 55 

., of the ,, frim the prrceiiing whorl ... ... ... 58 

Tliii'<ii(!u of tlw . .. ... ... ... 41 

Uaight of th< precdiiug whorl (rgut the umbtlkal •uture ... ... M 

TliiAiMw flf tttt It ■ ... iM ... ... ... SS 

Remarks. — The examples I have to examine are several, all coming from Lodai 
and Joora, oat of a brownish, fine oolite, whibh very often passes into a hard, 

calcaroous crinoidcan breccia. The fossils arc mostly covcro<l with a ferruginous 
crust. The shell is commonly preserved and converted into iron ore or into a white 
kalkspathic matter. 

As I have alreadj mentioned before, PtU. temirugomim shows great aiHiit^ii w to 

several filready deacril)«l spe<'ies, so that it is difficult to distinguisli if at certain 
stages of growth. The first species which comes into consideration here is JWI. 
Jwhwusnsr, bat one can compare both speeiee only up to a diameter of 80.00 mm,- 
eiioeeding this, no one would think them both identical. That also the youngar 
specimens are distinguislmblc by stmightcr and regularly diehotomous rilw I men- 
tioned before. The example figured by Orbigny is not large enough to state 
with all neoessaiy oertainiy if the speigies, on growing burger, eoold not have got 
also, like our species, two rows of thorns on both sides of the whorl, and such could 
not bo identical with the form here described; but firstly Orbigny states it as 
cluuracteristic for his species, that it never gets thorns, and then, on the other hand, 
Qnenstedt in his *Jma* mentionB fragments of the body<ohamher of P«M. 
Arduenneme from the " Vachcs noires" of about 40 mm. high and 2(5 mm. hnwid — 
dimensions in which our species has already for a long time had its spines. That 
thane is at the "Vaobes noires** also a species wUEdi gets spines in the larger 
■tagfin of growth there is no doubt, because I found onoe there a fragment of 
an Ammonite which on the inner whorl leeemUed very much P«M. wIrdiMMwnM, 
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whilst the outer whorl had two rows of spines, but I do uot remember it exactly 
enough to determine if it be identical with one of the Indian speoiei or not 

. Befoce Pell. Mmkmgomim gets, its two lowi cf tubercles, there is a short spaoe 
of the shell which vrry much n^t^mbkB Pitt. comUmtt, hating flolj on the outer 
side of the whorl one row of spines. 

Tbaft'for Ada leason oar ipeofea is not to be ini^ 
heameP.eoiuUmti has its cbaiacteriBiio fom for sereial whorls, without getting a 
second row of spines, but oiir species, on the contrary, has this form only for not 
quite half of a whorl, then already putting on the umbilical row of spines. 

Fan grown immplwi are not easy to diatbagnldi turn larger apeoiniens of Aap. 
perarmafutii ; both have two rows of tubercles, the outer one being stronger than 
the inner, but on Felt, temirugotum the inner wborls are so entirely different 
firom those of Aap. perarmaimm fbat nobody would think of uniting both apeoieo 
into one. 

Tliero seems little doubt that the species is of Ojiiordian ago. It seems to 
come from the same layer as Felt. Ardttetitteme and Aap. perarmatum, which both 
indicate in Burope Ozfondiaii abnli» and are there found Bxatamwtlj in the lowest 
regiaoi of that diviakm. 

8. FurooaftAi BiSBH^ Wmveit, n. tp. VI. TV, 

Like the species joat deaoiibed, tibia alao ia subject to great changes according 
to age, but the obaogea are a littta diffarent from those ooouning in. tiie oflm. 

The first stiiqics of growtb, up to a diameter of about 25 mm., have a laMfe 
umbilicuB and rounded whorls with strong not very line ribs; about half the 
number of tbem ia single, tfae oilMr katt dlTided into two. The siphonal aide ia 
rounded, and the ribs pass over it in the same abape as they are developed on the 
sides of the whorl. When the shell attains a diameter of more than 40 mm., the 
tiansTerse section of the whorls becomes oval, much higher than broad, the ribs are 
strong, and all undivided, «nd on tiie now somewhat flat siphonal region they an 
swollen on both side;, formint^ in a way two row!; of rtTjtuse tuherolos. At this 
stage the species has the most characteristic form ; growing larger it attains again 
an appearance very nrodi lOoe Pril. temin^ a ium , kot notwiUiBlnnding that, ^ere 
aie yet always some distinguishing points. In specimens exceeding a diam^er off 
90 mm. on the outer side of the whorls, foUowincr the margin where the flat siphonal 
aide joins with the sides of the whorls, tubercles appear which soon correspond 
with smaller ones <m the trmWtioal margin, so that tiie whole form vary mndi 
resembles Aipidocenu perarmatum. 

Of the species here in question I hare not yet seen such large fragments as of 
Pelt. Mflum^OMNH. The largest example kuo'v^ii to me has 340 nun, in diameter, 
and ia flgnied on pL XV, flg. 1, f of ila natnnl aiie. 

0 
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The sutures are very much like those in other aUiod species, the siphonal lobe 
not very long, finefy dentatod, flie extenud saddle fstremelj iBoad, with a large 

secondary lobe next (o tlic siphonal lobe, and a small one next to ihc fii-st lateral 
lobe. First lateral lobe much longer than the siphQual* with rather broad and 
elongated Iwdjr, tanninatnig in one nairaiw long bnnolu Ttie fini lateral saddle k 
much smaller than the eztemal, provided with a eeoondary lobe ; second lateral lobe 
of the same shape as this secondary one, yet less distinct than in the preceding 
species ; second lateral saddle not distinguishable, those last two hanging down to a 
laigB latunl lobe. 

Ute dimensions of the hzge ipeaiman are-~ 

Dimtar of til* abdl ... ... ... ZtOwm> 

K of 1h* '~"'''"™ ... ... ... ... M. UO 

^Idl^lt flf ifcftflyHl^BB ... ... ... ... .** SO 

nUMWortiM • sbm* ... ... ... ... » 

Jtemarkt.'—PtUoeerat bident is very nearly allied to a whole group of Ammo- 
nites which are not easy to be distin^isLed, aud it setms therefore desirable to 
go through all the single forms, and to state the spccihc value of every one of them. 

On leriewing tiie speoto*, whidi oome liflie into oonsideimtton, it is Msy 
to And that there are two gronpi of farms, thoae which never bear points or spines, 
and those which in full ^ro^rn a^e are covered with them. ThouEjb the first group 
seems nut to come into oomparisoa with the species here described, it is yet noccs- 
saxy to mention tbooe also, beoense the jroong stage of our species is vofy neaiij 
allied to tbem Wo have to consider luN onty tte speclss with sqasdih or Migahr 
aperture, and 1 begin them with— 

TeU. Ariummtme, Orb. The libs ne flnc^ diobotome or tridurtome, and, at a 
diameter of about 800 mm., the shell is not yet prorided with thorns. Some of 
AtH- Lamberti and that of Am. cordatus. 

Felt, spitsum, 0pp. The ribs Unc, mostly single, a little bent backwards ; no 
ezsmples with spines or tfaosns known. Zone of .^m. ZmieHi. 

Pell, torotum, 0pp. Aperture more rounded, ribs in the beginning mostly 
dichotome, on the last irhorl thick, single, and strongly bent backwards ; no speoimen 
with spines known. Zone of A. LambertL 

TtU. iwwrsimi, Leokenby. DqpNsssd, xaCber roogfa^ ribbed; lihs didiotomoiQB 
to the end, stronply bent bockwards. Is'eni- \hc mrmth apparently traces of spines 
on the umbilical margin. A very characteristic species, but its layer not exactly 
known (Edloway rook of Toikdiire). 

. P^,^amcergarkmt Qnenst., (identical with Pelt. Toueasianum, Orb.) 
very stroTii^ and little numerous, single or dichotome near the ""*V*in?al ai i lg in , 
strongly bcut backwards ; no spines. Middle Oxf ordian. 

Aif. AiWM^ Orb. Whoals rather founded, ribs nostlj didiolaaM^ beeomiiig 
simple at a dismetw o| iboqt AO mm., farwaided wiOi two rows of spines on the 



JURASSIC CEPHALOPODA OF KUTCH. 



87 



dde6 of ihe whork, and two can tiie s^booaal side. Vaiy iwe apeoies of the mne of 
Am. eortkUut. 

P^, jtropfo^MM, WsAgen, n. wp, IPhoib xsQwr founded, iOm dhtuili, oftoft 

bidichotoTTie ; nt n diameter of nbout lOQ ttitti. tWO fOWlof ■pilinn mi flip lidci of 
the whorls, aad a depression on the siphonal side. 

AM. OuuifymU, Orlk Wliovls TCotangnlar, rilM dUhotone hmhf tte '■mlrilioal 
aa^gm, getting spineR on the outer margin at a diamster of <a]iont BO inm., wfbtea 
nt$r the umbilicus wnntiup:. Zone of Am. cordatv». 

Pell. Murrayanum, Simpson. Whorls very oompressed, twice as high as broad, 
in adiiH figoHnplM prorided -with two rows of tidwrales (iHmeter abont 800 mm.) 
(Kelloway rock of Yorkshire). 

Pelt, teminigotum, Waagen. Young stage up to 90 mm. very much like 
P. Arduemteiue, but the ribs stmighter and strongly diohotome. Full*grown, (from 
n diameter of about 110 aon.) with two fows of tabcoralM on the sides of the whotls. 
Afertirrc a little higher than broad. 

Pelt, bidena, Waagen. Young stage with strong single libs ; on the siphonal 
side two NWS of not ytsy dnfanot tnlieraleB. Full-grown, two lows of tfeoma on 
the sides of the whorls ; thorns lens numeroixB than in the pnosding spsoies; wboris 
nmoh higher than broad. Bbosa oolit« of Cutcb. 

f t pelt, armiger. Sow. A very doubtful species, which I cannot make out 
etUiflr fma the desraiptinn or turn "Qie flgore. Tlie desoriplicin grran "by Bowerby 
Is; *'])isooid, inner volutions exposed, inner whorls radiated and furnished with a row 
of tubercles on their sides ; outer whorls with a row of tubercles near the inner edge, 
and a row of spines near the outer edge; on each side the tubercles and spines 
oaansebsd by tiikk xibs; margin ial,apeirtnie oblong, sqwvish, diameter 7 ineiies." 
I have never 'iom n species witil tubercles on the inner wliork as this is doverilMfl 
and figured by Bo w er by, and it is certain that among the materials in the possession 
of oar Hnsenm not a single speoimen Uke it {s preserred. 

Other doubtful species, the moaning of wbieh only can be nettled by examining 
the orifjinals, which served for description, are Pelt. WiU't'iimnnt, Pliill., resembling 
Pelt, bideim, but with depression of the ribs on the siphonal side nearly absent and 
a more sfoaridi aperton, P«if./ MMfa; PhilL, and P«ll. Vmuml, Phill., 
possibly, If a Pelloceraa, identical with PeU. Arduetmmte, Orb. 

These are the forms allied to my species. It is easy to be seen, that eren with 
a few short sentences one is able to signify the distinctive points between {he several 
qieeies. I only wish to make a f^ additional MBoaiks legarding the kbes of Pelt. 
mmimg osimt and bidens, considering that in tlie first species the Rpcond lateral 
saddle is distinct, provided with a secondary lobe, whilst in the second one the same 
saddle ia quite indisBneti not different flrom any anziliaiy saddle. 

Ihe ewiniplee for description are s«f«Md,ooniing from the same brown odite as 
tiie preceding species, partly from Joora, partly from Lndai, and, as far na I ean 
jndgo from other species, being a member of a fauna of lower Oxfordian age. 
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Genus ASFIDOCEBAS, Zittbl. 



Though the name of Aspidcceras was used by Zittel already in 186S, it was 
not before tho year 1870 that he gave a diagnosis of the genua. Sinoe then many 
eacoelkat olMemtioDB about flw gouiiB ham been pfnblfiibed by Dr. M. Veumsyr, 
and many of the diffioolt and often obscure relations of it to other generic forma 
have been cleared up. But it was not without difficulty that thcvso results had been 
obtained, and thus even Dr. Neumayr in his newest publication had to change the 
opinions he had ogprosaod in 1871 in the Jahrhooh of the "Geologisdie Edoh- 
sanstalt" of Vienna. Tli is sliows clearly what intricate qucMions hf> had to deal 
with, and how only the most extensive nutieriala, lilce those wliich Dr. Neumayr 
had at his disposal forhkkst memoir, oonld lead towards a deAnitfTe aolntion. 

Also I was myself mialed hy the affinities of certain species of A^Moceraa io 
transfer them into my new genus Peltoceras, which has been shown, as well by the 
remarks of Dr. Neumayr as by my own observations, to be erroneous. 

As llie quesiiain mnr ataada, one ean aaj iviih tdereble certainly that the 
genus Aapidoceraa takes its origin from certain forms of the genua PerUphinctes, 
and that the first species, in which the peculiarities of tho genus are well developed, 
and which, therefore, must be considered as truly deserving the name, are A*p. 
perarmaium, or wUtev A»p. MMn^Krmg, Waagen, n. Bp.» wUoh I am gabtg to 
describe in the followin;? pages. 

Thus defined, the genus commences in the beds with Pelt. athletOt and conti- 
anea vp to the lower eretaoeona (onnation, having its greateat devdspniaBit in the 
Kimmeridge and lower Tithonian group. 

It is easy to distinguish three principal sections in the genus : the ' Perarmali,' 
the ' Cycloti, ' and the ' Myboaoti' The two first of these are in every respect 
T«ry neady allied to each other, though in fact the only really oonneoting link 
between thcra is Asp. perarmatum ; the tliird section, connected with the Perarmati 
through A»p. presatUum, Neum., deviates, however, so for from the original type of 
HtB AtpidMem that it will be neoeaaaiy to create a new generic designation for 
them, principally as the soulptuie on anat of qpeetea atrongly bent on tibe 
siphonnl ^idr of the shell towards tlio nperture indicate?? an apertural margin some- 
what diilerent from that usual in the genus Alpidocerat. The materials at my 
diqxMal are, howerer, not auffloient to establish a new genus, and thna I can only 
oall attention to the existing differences. 

The developmental scries in the ditferent soetions of the genus have been 
pointed out ah-eady with great care by Dr. Keumayr, with whose views about 
moat of Oie apeeiea I agree perfeofly. Jn tiio aeotkm of the * Pm «rm aH * I oan 
distinguish : (a), group of A$p. perarmatum, Sow., with the mutations Aap. Oegir^ 
0pp., Asp. eucyphvmt 0pp., A»p. hypaeltm, 0pp., Agp. clambmn, 0pp., etc.; 
{b}, group of Aep. Manasrfma, Ziet., or bettw of A»p. ponderotum, Waagen, a new 
apedea <rf tiie Athlet»>b«da of Saobh, with the uutationa Aip, MaraMAMs Ziet, 




JURASSIC CEPHALOPODA OP KUTCH. 



89 



and Aap. Babeanum, Orb. ; (0), groap of Aap. distractum. Que as t., with the m.ata« 
tkm Afp. Eiwardaiaimmt Orb., A»p. Meriani, 0pp., Atp. corona, Quenat., and 
Aip. Rupelletue, Orb. 

Tho section of the ' IliihonotV comprises! only one developmental scries, the 
group of A»p. prestulum, Is cum., with tho mutatioos A«p. Knopi, Neum., Aap. 
harp^iormm, Nenm., Aip. BMhert, Neum., and Aap. ki^ondmn, 0pp. 

Tho section of the ' Cycloti ' offers irreat tUfficaUios in arranging the species 
into developmental rows, and it is mostly in this section that I cannot quite agree 
with Dr. Neumayr's Tiem. In my opinion the Cycloti can be divided into about 
fire diflotent groups, which are the following : (a), group of Atp. Soffitaldi, M'dnitt., 
with the mutations -<4#/». w>/<rro/j/M«i, 0pp., and ^«/). Wolft, Xeum, ; (A), group of 
Ajip. tongitpinum, Sow., with the mutatious A»p. acanthtcmn, Opp., Aep. bitpinotum, 
Ziet., eto.; (e), group of Atp. aAnmnh^ Opp., with ih« mntaitioa.^. MmnIhmi, Opp. ; 
{il), group of Atp^ liparum, Opp., with the mutations Asp. circunupinosum, Opp., 
A»p. A Ken-ense, Orb., Agp. Lallierianum, Orb., otc. ; {e), group of Atp. Neoburgeme, 
Opp., with the mutations Aap. eyclotum, Opp., and amplumt Orb. 

Thus we oan altogether distinguiih in the genus Atpidoeerat not kss than 
nine different group'^. 

Every one of these groups is, however, not represented in the Kaohh Jura. 
We hwre here— 

I— in the seotian of the Perarmaii : (a), group of Aap. peranmtmm. Bow., 
represented by Aap. per(irma(um. Sow., and Aap. tenuispinatum, Waat^en, n. sp. ; 
(6), group of A^. poiHleroaum, Waagen, represented by Aap. ponderoaum, W., 
Atj^. Jat w eem , Orb., and Atp. »p un i »pim mt Waagen, n. ip. ; (0), group of A^. 
^Mnteiimtf Quenst., represented by Aap. atil^dit it a elm t, Waagen, n. sp. 

n — in the section of the 'Mybonoti:' group <A Atp. prettulvm, Neum., 
TCpnaented by Aap. monacantktit, Waagen, n. sp., and another not well determined 
epeoiMi 

III — in the section of the C'jdoti : group of Asp. longispinum, Sow., repre- 
sented by Aap. iphiceroidet, Waagen, a. sp., and Aap. Wyimei, Waagen, n. sp. ; 
(6), group of Aap. atavtm, Opp., repiesented by Aap. binodtfenm, Waagen, 
n. sp., and another undeterminable species. 

There has also been found in tho Kachh Jura, together with Pelf, atldeta, an 
isolated species, which could not be attributed to any of the groups just men- 
tioned, and fstm. whidi pombly two geoen, A»pidooerut and Si m o e erat, eoold be 
derived; I call this species AspiJoceras divosifonne, Waagen, n. sp. 

Of all the species mentioned only two are common to the Kachh and the 
European Jura; they are Aap. perur matm u t Bow.* and Atp, J a iew n wi , Orb. 
BoOi an^ftnnid in Kaohh, abioiBtBly as in Bwrope^ jnat above the beds with 
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Section I.— PERARMATI. 

(^o.J Isolated species. 

1. AspiDOCERAS DR ERsiFORME, Woagcn, ». «p. PI. XVII, Fig. la, b, c, d. 
It is only a fragment, not very ezneillantly prceoryod, whibh lends me to the 
fimndatiioii of ibis species, but the deTdopment of the shell as exhibited by this 
fragment, and tlic conclusions which may be deduced from it, seemed to me snffi* 
eiently interesting to justify the distinction of a new species. 

The ingmeiit indioatw a spedmai of about 170 to ISOnun. diameter. The 
general shape of the cntize specimen was patelliform, with a yery wide umbilknu 
and compressed whorls. The inner circuits are not preserved, hut from tlic impres- 
sion they left on the antisiphonal side of the outer whorls one can observe that, 
at a diametar of the shell tA ahoat SOmm., thej weie eorered vifli fine liht, 
whioh weMy however, less in numher on the sides of the whorls ; on tlic siplional 
side they are directed slightly towards the front, and ranish in the middle, where 
they give space to a broad, smooth, bat not exoaTaied band, whidi ooeapies the 
middle of the siphonj^l side. This latter part is not depressed, but equally rounded. 
At a diameter wliieh may have been ahout RO mm., the sides of the whorl bear fine 
low, but distant ribs, which arc nearly entirely straight, and are strongest near the 
mnbOkal maigb. On the outer margin eaoh of them is dissolred in three or foor 
smaller ones, which arc roimdcd and rather strong, but very shait, not reaching the 
middle of the siphonal side, where the smooth band yet continues. At that size, 
the siphonal side is rather depressed, from which the whorl gets a somewhat 
rectangular section. 

The last whorl has an entirely different shape from the forer^oing; oiio'^, tlimiirh 
it is not body-chamber, but filled with air-chambers. It is strongly rectangular, with 
flat aiphooal, and straight latoal parte. The latter are oorered wifli ralber strong 
rounded rih<j, every one of which beard two tubercles, one a short distance above 
the umbilical, and auother on the outer, margin. The aphonal side is snootii, 
without any ribs. 

The involution is yery small, and all the whorls envelope each other yetj little. 

The lobes are characteristic of the cfcneral fyjiieal shape prevailing in the genus. 
The siphonal lobe is not very broad and moderately long, with two long terminal 
•ad two side branches ; external saddle broad, with a well developed median 
seoondaiy lobe ; first lateral lobe vary broad, longer than the siphonal, with flre 
unsyrametrical end-branches, of which the middle one is very long ; lateral saddle 
narrow, with a small secondaiy lobe, going a very little higher up than the external; 
seoond latenl lobe very small, little bniiehed ; sntiml kibe f™W"g two brandiee 
above the umblli< al puture, looking like two auxiUttf lobee. On the antisiphonal 
side the well brauched sutural lobe is limited hy a narrow, very long saddle, which 
goes up as high as the lateral saddle. The antisiphonal lobe is extremely long and 
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lii'ynarks. — Tlie fragment upon w hich tin's species is founded has been collected 
la the ^M/«/a-bcd a long distance north'east o£ Gudjiusir by Dr. Stoliczka. 

Aup. diwn^bnne is in nalily a ilionnighlyiBteinBiediatoqMoiM bfltween several 
fjenera of Ammonites, and thus it may he well adapted to throw some light upon 
the developmental ccmnections of these genera. There is certainly no doubt that 
the former stages of derelopment in /ftp. divertifortne are so nearly allied to 
certain foniis of Feri»phi»ete», principally of the group of P. convob^, thal» if 
the outer wliorls of the shell had not been known, it would have been described as 
Feriaphinclet. The only difference from the convoluti is the ilat band on the 
■phonal ddfl, whieh is ■"""fcfc'ng ezceptioiial, fhoogh not astonishing', in the group 
of Ptrkphinde* jmt auntiQMd. 

Somewhat kroner spccimenB, showing a diameter of about 80 mm., bear yet 
great resemblance to the genus Feriephiwtea \ liowerer, this resamblance is no 
longer as striking as in somewhat smallev individuals. The nov flattened, smooth 
siphonal side on the contrary makes it doubtful if the species liad *not been better 
considered as belonging to Zittel's genua SkuocerM, which, from Dr. Xcumayr's 
difloowriflib ie mko very nearly alBed to PeKqriUMrfei. The leaflons why I did not 
consider the apeeies as belonging to Simoeerat aie : the higher whorls and smaller 
umbilicus, the scarce and faint contractions of the shell, and, above all, the lobes 
which are so completely of the type generally observed in the Perarmati that it 
seems not poedUe to make a disthiotton. 

Full sized specimens must be related already by their general appearance eiflier 
to the ^enus Feltoceraa or Atptdocerat. It cannot be referred to the former on 
account of its different inner whorls, which agree much better with the inner whorls 
«{ Jap, pertamahm than irifli any otteg, and ai fha kiliei eqnaUjr tend to alunr 
tlwMiatUmBof ttie epeniee to the JPer ar m aH , I thought Itliert to unite itwitli the 
gemu ^^piilM«pas. 

On tim -wliole, Aip. divera\form shorn so many affliiitiM UkAaptdooertmf ae 
wall as to AtaMeerai^ thai I am iwdined to eoniiilar it as the roof sjMeiev of flie 
two genaia. 

fb.J Group of AsriiwcF.iiA.s i-erarmatitm. Sow. 
1. AspinocEAAS PBKARHATUM, Sow. Fl. XYI, Figs. 4a, bt 5a, b, 6^ 7. 

1»22. Ammoniltt ptrarmatut, S«w*rl>j: Mia. Cooek^ IV, p. 78, pi. SSS. 

Ittf. Ammoniiet permmm$iu^ (low.) OrUpjt IkL timt. Hn. IwM., I, p. fL ISl 115^ 

figt. 1-3. 

18GG. Ammomtn ftrvrmalut, {Sow.) Of fU lOM 4W Am. tnniiTf nariaa, p. 13. 

JifUttim ftnumatim, (Sow.) NasBijii Jdiik d. k. k. Gaobf. BakkiMiit, ToL xti, 
fiitn.pl.tlMc. I. 

A series of several excellent specimens of this well known European species 
hafi been eolleeted at Vanda, the .loora hills and Lodaif allowing o£ a lather 

accurate description and determination. 
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Tho younger stages of growth are pcproscntcd in two variotios, which are 
rather differeot in their general aspect. The smaller specimen haa 22 mm. in 
diameter. Tbo wliiorii are much liigher thaa Inoad, ronoded aqnaridi, embndaag 
each other very little, umbilicus tolomhly wide. Tho sides of tho whorls are 
covered with iino, not rery prominent ribs, of which commonly the third one is 
thicker and stronger ; at the rounded outer maigin, the thinnor onM an dtfidfld 
eadh Into two or tiuee finer xiba, whioh paea^ m little bent tcnranb ^ front* over 
the siphonal part of thoi shell ; the thicker ones terminate on the same margin 
in a kind of tubercle, produced by a strange curvature of the rib as in Feri- 
9MiM<et oiirdiOMto, 0pp. Starting from the tubenle two diitiDot rDis go orer flie 
siphonal side, one finnning a half oiroile towttds the tmi, the other letiwr 
straight. 

On a specimen of 30 mm. diameter I am able to observe what cbangea 
in form the species nndergoea on growing a little larger. In this apedsmi 

ihr slinpp is in pvory detail identical with that formerly described up to a 
diameter of 2U mm. Then the tubercles at the outer margin are already 
rather prominent and pointed, the ribs on the aides of tiie whoila eoaibMtod 
with them are very atrong and distinct, whibt between them only one weefar 
rib is visible, hut yet the sijihonal side is not smooth, but the ribs cross over 
it. At a diameter of 27 mm. the first Uttle spine near the umbilical margin 
appears, and only now ia the typical form of the aperiee eatahliahed, but with the 
difterenee, that at thia aise only the principal ribs bear an outer and an inner 
tubercle, M hiLst the intercalated lower ribs are provided only with an outer tubercle. 
Sometimes one or the other of the principal ribs is divided into two at the inner 
tnbeNlej end then two outer tnbcMdei eormpond to one inner one. The oenosl 

form of the shell now charges only very little ; hra;c. as the speeiinens may frrow, 
only the ribs which connect the corresponding tubercles of the two rows booome 
weaker and weaker, and the siphonal side gets more and nme smootii. Hie trana- 
vorsal section of the whorls is then obtuse rc(!tAngnlar, a little narrower at the 
outer than at tho umbilioal margin. The umbilicua ia wide open* the whorla barely 
touching each other. 

The tubercles are oommonly not very numerous in large spedmena* but one 
of the specimens from Vanda ia onupieuous by the great number of apiues whioh 
it bears on th6 last whorls. 

The lobes axe oommonly slightly different from what Neumayr describes 
in the European specimens ; they are mostiy narrower and compawliTely hmger, 

luit not much more ramified. The siphonal I<)1)>' is very loni^ and comparatively 
narrow, wiiix four principal branches ; external saddle extremely broad with two 
secondary lobes, one smaller near the siphonal and one larger near the first latemi 
lobe ; first latent lobe not quite as long as the siphonal, very slender, terminating 

with two principal branches; first lateral saddle a little variable in its breadth 
according to tlie interference of tho hollow spines at the uinbiiicoi margin, with a 
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small KfK-nndarr lobo ; ^locand lateral lobe (if one can call iUB Iidlw meh) Tfiiy nuD; 
sutorai lobe jet entirely above the iiml>iljoft| suture. 

The UMMonniettte of tiuwe tifitcaam, two from Tanda, ons fimm Lodai, 
Mefbefollcnriiig:— ' 
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RrmarkB. — The best specimens of this species bare been found at Vanda in a 
strongly fcrruginoos oolite just above the white limestone with Felloe, athleta. 
The oilier ipeaiineim, -wfaibh mn eoUeoted «t Lodai in a odite, at the Joora 
hills in brown femiginoiis oolite, at Kiimaf^iina north of Warar hill in whitish 
oolite, north of Jumara in a brown sandy oolitOj and on the south-west aide of 
Keers hill near Oharee elm in jelkiwidi aandy oolite ooenpled the aaue poeitiaiD. 
A very badly preserved fragment from the rod ferruginous sandrtone of Kuntkote 
cm only with douht \)q considered as belonging to this species. 

Neumayr has with great skiU pointed out the differences between .^.^^rar- 
maimm and tiie other allied ipeoieB, and I have nothing to add to what he ii^. 
From P. bidena and aemirugoaum Sowerby's species can eeflOy 1m djitingaisbed by 
the shape of the inner irhorla and of the tubendefl, which are nuuih liner and more 
pointed. 

Jtp. perumatnm is one of tiie auwt ehaiaoteiistie and moot common apeoieB 

of the Enroprnn Jurassic districts, and occupies thSTO the Hme bethzologioal 
position OS in Xaohh, immediately above P. athieta. 



2. AsnDOCznAS tbsttiwinatcm, Waagen, n. »p. PI. IVII, Fig. 4a, b. 

The species stands about in the middle between A. perarmatum, Sow., and 
A. MemrMamm, Orl)., and ie about equally difllerent from hofli of them. 

The inner whorls of the only ipecfapen of this species I have for description, up 
to a diameter of ahont 20 mm., arc covered with equidistant rather strong ribs, which 
bear a kind of elongated tubercle at a little distance from the umbilical margin. 
The ribs are nther stroogly diieeted towards tiie front from tiie umlrilieal iotnre 

to the middle of the .'iidvs nf the -svliorls, hut thnn turn back again a little. Between 
the principal ribs there arc, when the shell of the fossil is preserved, yet finer xibe, 
which, however, might rather be called strong striae of growth, la. apeoimaDa 
tiamf***"g a diameter of SO mm. thin spines are formed by the principal riba on 

the outer mar«;in, where the lateral joins the siphonal part of the 8hell. This outer 
low of spines increases very quickly in dee, whilst the inner ones always remain 
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very small, and on the cast barely perceptible. As the shell grows larger the 
outer tttbendea, which are then very strong and prominent, become more distant and 



The transTersal section of the whorls ia decidedly squarish, very littlt^ bnjader 
thaa high. The umbilicus is very wide, the whorls barely touching, only attached 
to eadi oilm I17 tiie flat i^liMUil M» «f the liaegouig -wbiaA, 

The lobe* tie ikotTidbilBkaiiiMiljtlMwh(dei]woii^ 

The: 



oTflMtbiU, tboQt ... ... ... ... ... 7Bmm, . 

.... ... 

Hi-igrht of tlio apcrton ... ... ... ... ... M 

TfaickaeH of the „ ... ... ... ... ... SS 

Solaris. — The only specimen of this species has been collected in the brown 
ferruginous oolile o£ the horizon ot Atp, jterarmaium north-west of J ara. 

The oeaoreit allied apedee ie, ft aama, Aip. lieM, Neum., -wliiah in » jonag 
sta^o of f>rowth has also the inner row of spiucs earlier and 1)ctter developed than 
the outer ooe, but those .spines stand nearer to the umbilical margin and remain 
yet predaaninaiit in larger specimeofl when ibex Iutb abeedy nearly disappeared in 
Jtp. teitmipinakm. Larger specimena cannot be mistaken <»e for the other, as tbe 
species from Kachh hn*; then thick strong tubercles on the outer mari^in. From 
A»p. perarniatum our species differs by the weakness of the inner tubercles, which 
i^pear, howeTer* already at a nmdi eailier aUige of growth. 

Lastly, the diflecenoes from J«p. Hdtcarchiantm lie in the much smaller 
number of spines on the Outer maigin, and in tbe mooh naoower aiphonal side of 
Atp. tenuiapinalum. 



f«). Qtovp ^ AjsaBoanuji ranaaaanit 

1, IumtoaMmAMvmmtotOHtWMig0ih».9. PL ZX; PL XZI, Fig. 2. 

As of nearly all the other species in the bed of JPeit, atUefOt W alao of this 
species only fragments have been found* but anfllaien^y pNMrved to admit of an 
exact description and determination. 

Tbe geaeml fenn of the qMoiea ia ooRmato, with enomuNtt taberelee on dther 
aide of the whorls, and an extremely deep inf undibulifonn umbilicus. The youngest 
stage of growth is preserved in none of thr specimens at my disposal ; the smallest 
siae I can observe is about 15 mm. diameter, when the sides of the whorls are 
eovend with distant, simple, rather strong ribs, which hear a small toherale on the 
outer end. At about 25 mm. diameter a second row of tubercles near the umbilical 
margin is added, and in this stage the shell has very much resemblance to young 
1 of A, J ai ww aw , Orb., but its aiphnnl aide is more depressed and less 
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ribbed. The form changes now very little till a diameter of 70 to 80 mm. is 
attained ; the whorls are reiy depressed, nearly twice as brood as bight with two rows 
of Tery strong tabemln w xoanded Spines, which are sitoated 
as the lateral pait <rf tiie whorl b wy ninofw, but which amount to barely more 
thau twelve pairs on one circuit. The outer row of tubercles is not adprcssed to the 
ascending wall of the following whorl, but stands free. Specimens exceeding a 
diamBte of 100 mm. bear agaiii a diffeMnt a^eot. ^ISib outer tow of toboreles, 
though in smaller specimens appearing before the imier one, and till now being 
itHmgcr thnri the Intter, rapidly disuppears in specimens of the size mentioned, 
whilst the inner tubercles increase to an enormous extent. The whorl has no more 
any distingoiBhable latend part, hut ii entirely nmnpmaA of an extremely braid 
siphoiml part and the umbilical walb. Tbm oaify TuM the apedfl* attained ite adntt 
shape which is not changed again. 

The lobee hb 'Hiroughout of iiie oommon Atpidoeeraa type. The e^bonal 
lobe is long, ratlier narrow, with short ramifications ; the external saddle is extremely 
broad, occupying nearly one-half of the whole extent between the siplional and 
the sutxiral lobe, with a very small seoondary lobe about the middle of it; first 
lateral lobe veiiy nanow, and Tery litfle xamifled, about as kogaa, or ft litQe aharter 
than, the siphonal lobe, terminating In liiree unequal branches, situated as in many 
other Aspidoccrm between the two rows of tubercles ; first lateral saddle rather 
broad, a little shorter than the external, without any distinct secondary lobo; second 
lateral lobe veiy ■nan and short, eepented by a toknUy broad anddtofimin* email 
amziliary lobe ; sutural lobe yet entirely above the umbilical sutoze, narrow, ra&er 
long^ terminating in throe nearly symmetrical branches. 

The dimensiona of the largest tolerably complete specimen are the toUonring : — 



Duaeter of tbe abell ... ... .., .„ ... UOauB. 

„ of Uni timliilii-n« ... ... ... ... 6£ 

Height of the ap«rture boja the aiiibili«ftl lalim ... ... ... 69 

„ of the K from the preoeding «tod ... ... ... 6i 

TUakuMcfth* » tMtwMO Um tabtroki ... ... ... W 

ti tti « CBttsfeibi^dH «*» •«« M» lot 



The epeoimen is composed entirely of lir-ohBmberB. 

Memark$. — ^This beautiful speojeeeeems tohe not very rare in the Kachh Jura, 
and Dr. StoHczka tells me that fragments of it arc nearly everywhere to be found, 
where the Athleta bed is exposed. Incur Museum it is represented from the 
following localitiee: nartik-west of Jara, novdi of Soorkn hill, the Hgured ipeoinmi, 
in a grayidipwhite marly limestone, the shell converted into Mask kaOoqpar, in some 
places, however, in the innermost layers iridescent like motiber-of-pearl. Another 
tolerable specimen has been found on <^e south-west side of Keera hill near C haree ; 
a eo mpro a ae d, but tolerably oomplete mall apeoimeii eaniea fkott-weatof Bnraair, 
and is preserved in a sandy marl nodule; n imall tegnuni «f Ml OOtaC whotl has 
been collected in the oihletaAieA. at Yanda. 
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Thf' general appearance of Aap. ponderoaum is so characteristic that the species 
is not likely to be mistaken ; however, some remarics about its relations to other 
ftmni may be naefuL Small Bpeelmou Yam a oertain resemblanoe to P. alUetm, 
<ni]j' ^ho innannMt irfaorls have not thooe sharp ribs which are characteristic for 
yoiinsf specimens of this species ; but also the outer whorls are much broader, the 
two rows of spines nearer together, and the spines themselves stronger and more 
pramfaunt. Adnlt spedmens of boCh Bpeoiea, however, are so diflennt tlwt ftMy do 
not allow of any compnrisnn. From A^p. Bfibeaiium, Orh., our species can he 
distingoiibed by the more depressed whorls, stronger tubercles, and smooth siphonal 
part of the 111811 in a young stage of growth ; by the eKtaemdy Inoad txanarevael 
aeetimL of the whorla and enonuoea derelopiiMni of the inner tnbBroleB in adult 

9. ASFISOCBBAB BABBANtll, OfM^. fL XIX. 
Utf. AmmmiSim Mbmmi, Orbigiy t PJfaifc Fmait. tta. Jiwii, i, ^ <M, |i ML 

Two I'xcdlont l.-\ri;>' loci mens represent thi» tpeoies in OOT UuMOitt, and give 
a fair idea of its shajm aud development. 

The general form of the species is thick, pateiiifurm, with a wide and deep 
nmlnliona, depreeaed whrala, and a move a kaa flattened i^bonal aide. Hie aidee 
of the whorls aro provided wiUi two wwB of BpineS) of whioh the onter one ia 
ohliterated on the last circuit. 

I cannot examine the first stages of growth of the speoiee, as the inneimoat 
wlunla in the q>edmena at my disposal are not preserved. At a diameter of 26 nun. 
two rows of spines on either side of the whorls are already well developed, though the 
spines themselves are not very prominent. The corresponding spines of the 
diSerant rowa arc oomneoted together with h^h riba, needy aa high ae Hie apinei. 
At this aise the outer row of apines seems a little stronger than Hie inner, but soon 
the inner spines increase considerably in strength and become predominant over 
the outer ones. The greatest transversal diameter of the whorls, therefore, lies on 
and between the inner spinea; from there the lateral ports of the whorl slope towards 
the siphonal part, with which it unites in an obtiisc ridge on which the outer 
tubercles are placed. The siphonal part of the shell is in all stages of growth 
rather flat, and not so strongly prominent as in Orbigny's side* view, which is greatly 
exaggerated. The front-view, however, aeema tolerahlj ooirect, as the (zanavenal 
section of the wliorl is there squarish, ohlong, with depressed siphonal part, which 
is in accordance with nature. At a diameter of about 100 mm. the outer tuberdea 
am already very small and weak, the lateral part of Hie whorb heoomea gradnaUy 
more eloping and less distinct from the siphonal part, and at 160 mm. diameter 
nearly the last trace of the outer tubercles has gone. The inner tubercles, on the 
contrary, increase in size at the same rate as the outer ones disappear^ and one of 
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the Iwgeat of Chem has 22 mm. in diamotflr at its ba«c. The spines are all hollow, 
and as well pointed, if in the state of oasts, as if provided with shell ; their number 
is somewhat variable, but rarely leM than seventeen, pairs on one circuit. 

Ttm fonn of the IoImm in tine Indian spedmou b pretty neurly identtoal witii 
that drawn by Orbigny, especially if one considers that there arc TariatifflM 
of their shape in one and the Rime individual according to the different arrange- 
ment of the spines in different parts of the shelL The siphonal lobe is tolerably 
broad and vary long, terminating trith four prinoipal bramdiefl; eortemal saddle 
ntmnufy broad, divided into two unequal parts by a large secomlary }ohe ; flip 
outer put is narrower, without distinct secondary lobe; inner part broader, with a 
small seoondaiy lobe; flnk lateiMl kibe ft fitfle Asnta ihan Ihe i^haDa], veiy 
BUtmr* and tecminBtiilg in four unBymmetrical branches ; lateral saddle rather 
broad, witli a very small secondary lobe ; on the whole, about in the same line with 
the external saddle ; second lateral lobe rather long, but extremely nanov and 
reduced; this is follonrad by a rather broad and well developed inziliary lobe, 
which makes in its direction an angle with the foregdng ; the well developed 
svtoral lobe stands yet cntiroly nhovo tlio umbilical suture. 

The dimensions of two ttpecimeuii are the following :— 

I. n. 

of >heQ ... ,M ,„ ,„ ... UOna. tttmm. 

of th« uinbilicui ... ,., „ ,„ tO W 

of the »pertare from the ambillc&l sutuM M W 

ef tlM „ from tk* pnoading whoA ,.. W 40 

«riiM « bit w ii s tttsji— ... ... ... n 0)M 

fltlhi „ aalhaipiBH ... ... ... (Rm t 



Both specimens are composed of air-chambers to the end. 

Hemarks. — The locality at which both examples of this species have been 
collected is Yanda. They occur there in a very hard brown oolite, the same 
bed. In wUflh dso eKoeDeut vpeoinieiu of A»p. perarmatmm bave been found. 

The position of the species in Europe is quite the same as here; itliei in lower 
Oxfordian strata. 1 myself coUoctod it ouco at the "Vachos noires" in a dark 
brownish-gray oolite together with many specimens of Felt. Arduetmetue and 
C^mCmM, jnefc above ihe dules with Pelf. «MM«. 

The species is easily distinguishable from the allied forms, as A. pcrarmatum 
or such species ; it however, resembles more closely A. ponderotum, W., just now 
deseiibed by myself. Firam <bii species, A»p. BaJbetmum can be dietfngnMied tiy 
the i»edominance of the innv row of spines already in tolerably young spedmena, 
the slopinti^ of the lateral parts of the shell towards the siphonal side, and lees 
depressed whorls. In other species, which could be compared, like A. euqfpkim, 
etc., not only the disappearance of the outer row of tubercles in full grown sped* 
mem ii not jet fixed, but fmCher the spines are not hollow as in Or bi gny ' s species, 
and in eoueqwnoe of thii iie on the ewts only xepieaeiited 1^ lounded tuboolea. 

9 
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The name I have chosen for the species requires yet some remarks. In 1830 
Zieten described a little Ammonito under the name of J. bianuatut as coming 
from the "liaa Sohiefer" of Ball, iilikli warn faaad, homrar, viOont any doubt to 
belong to the zone of A. Lnmherti in (lie n<>i?^libourhood, and has heen idtmtified 
by Oppel partly with Amm. JJabeanua, Orbiguy, but this author neTer stated if 
he thoaght the speoimeiM fibred by Orbigny wen Idflitiod vifli SSieten's speolea 
or only other specimens mentioned in the text. It is impossible to decide the 
question about tho idontity of bfjtb species \vithnut examination of Zieten's 
original specimen, as his Hgure is too imperfect to allow of a close comparison. 
As the matter atuKb thus, I ma oUiged to abitaiii from tof attempt to aettle 
the qiio^tion, and used Orbigny's oauM^ aahuflgniei NfMaant exaotl;^ tiie form 
which the Indian species exhibits. 

8. AawooMBAa sPAaanranni, XPSnvm, «. 9. PL XVm. 

In ito general form thta speeieg keqw ahout midway betweai A. p eramoimt 

and A. Baheauum ; it is, hnweror, raovc. nmrly allied to the latter one^ on aooount 
of its losing the outer row of 8j)incs in full-grown specimens. 

The speoies is, like the foregoing one, thick, patelliform, with deep umbilicua 
and dflfonned whork* wUeh are oofered en elilier ade irith two nwa of spinee. 
I cannot state wlint appearance young specimens may have bad, as the inner 
whorla of the specimen I have for examination are destroyed. In large specimens 
the spfaieB of the dilteflBl rows are about equal in atarength, the lateral part of the 
shell not sloping towards the siphonal side, and the single pairs of spines very 
distant from each other, bo much m that only twelve pairs can be counted on 
one circuit. The transversal section of the whorls is squarish, oblong, a little 
broader tiian high; the aiphooal aide nnooth, ahd iolefaU^ flat 

The k>hes are not visible. 

The dimensions of the specimen from Vanda are- 



Diameter of tii« ulirU ... „. ,., ... „, ,,, 170 mm. 

„ of the umbilicni ... ... ... „. 80 

Htisbl of IIm apitiin ISnhii IIm imhilMnl •ntON ... »,< «.. SI 

■ 4f 4lit m ftfltt tbi pnotdiss vkflil .«. ■■• ... §6 

M» 

» oTtiw . HtiMiFini.ihMk.^ ... ... .„ 91 



The spedea lost its ontor row of sfdnea only very late in its growth, as in tiie 
specimen of whieh I jnsk have giYSm the measonniBnti, this raw is omfy jnsi 

beginning to become weaker. 

Bemarkt. — Tho only specimen of this species has been found in the oolites 
with A9p. peramtOvm at Yanda. 

A^. «pennti j <— SI is closely allied to two formerly deaciihed ipeeieB, that ia, 

to A. Babeanmn and A. perarmatum. Prom the former our species is distin- 
guisbablc by more squarish whorls, the lateral parts of which do not slope towards 
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tll6 t^honnl sido, niul less niimcnnis spiiit's, wliicli count only twelve pairs in our 
species, whilst there are serenteen to eighteen in J. Babeanum. J^tom A.perarmatum 
the speoiM iSStm \ij its mnok famder whoili wd spines, of wMdi fiie outer row gets 
aknrly weaker, and the inner one inoroaeoa in siso, whilst in Sowerby'i tpeoiei the 
oontmry is the case. Asp. 8par»i»ptnum must be placed in the group of A»p. pon- 
derosutn on acooout of the disappearance of the outer tubercles in larger specimens, 
but in many oHier iMpeoti it ihioiin great nalogiBB to the group of A. peramatiim, 
and famishes thus in reelitj a ooiuieoting link between the two groups. 

fij Onmp <^ AflKDocERAs Bdwakmianttm, Orb. 

1. ASPIDOCEIIAS fSUBDISTHACTfil, TFtuigcti, M. ^. PI. XXI, Fig. lo, b. 

I was for a long time inclined to describe the specimen, which I consider now 
to represent a new species, as Jap. EupcUenae, Orb., but after having exposed, with 
great labour, the inna wborls and the long spines which cover them, I oame to the 
coTioiiisinn that it forma a speoies intermediate between that of Orbigny and Aif. 
diatractum, Quenst. 

Tbe imiemost whorls are destroyed liy weather aoUon, and onljr at a dianwter 
of about 15 mm. the shape of the shell begins to become clearly vigiblo. The last 
whorl is, at this diameter, about 5 mm. high, with flat lateral and flat siphonal parts, 
rather compressed, with a row of thin, very acute, straight spines along the umbi- 
lical margin, and another row of spines on the outer maxgin, which latter, however, 
are very long, slightly cur^-ed and furncd backwards. The sides of the whorls arc 
nearly perfectly smooth, only with slight traces of flattened ribs connecting the 
oaaMponding tuberdea of the diifovent rows. The form of the shell just described 
remains up to a diameter of about 40 to 60 mm. Ilien a dhange is effected by the 
inner row of tuberch s becoming more and more distant from the umbilical margin. 
The whorls get more compressed as the species grows larger, and are at last a good 
deal higher than broad. 

The siphonal aide is narrow, flatly rounded, and assumes somewhat the appear- 
ance of being excavated by the outer apinea, ftirmipg an angle of about 46* with 
the tdpLoual part of the shell. 

The spines ihemsdves, as well those of the inner as tboee of the outer row, are 
all hollow, hut separated from the inner space of the tube by a layer of shell, 
shutting them up at their base. Thus the fossil, if the shell is lost, appears without 
any spines, .but with thick rounded tnbeirdfla on the outer margin, and very small, 
bardy prominait, onea near tha mnWlioaa. 

The xmibiliens is always wide opeji, with tolerably perpendicular walls in small 
specimens, but with very oblique ones in adult examples. The umbihoal suture 
mna alirayi strictly along the ootar raw at tnbeoralfla of tiie pieoeding wbori, and 
the eonesponding spinea are for the gveatar part of tiuir length taaHj a dp maad 
to the umbilical walL 
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The lobes are very badly pieserred and oniy partly visiblfi, but one can obserre, 
fll•t11lelefaalol^'aIldm{|lelr]lano1r a^lunial lobe, s Toy Imad eztomal saddle^ 

and a narrow first lateral lobe, not as long as the siphonal, and situated between 
the two rows of spines ; whether a second lateral lobe ezisti or not ie not visible. 
The measurements are the following : — 

OiSBlftW fif «»« ■•• M* Be HBBa 

H at tta nmbiHeiia ... ... ... ... ... tf 

HdgU «f Am $fmUa* fnm Um imUliMl Mian ... ... ... ttrS 

„ «f tb» „ ftwatbiptMidiiigwbari ... ... ... 3S 

IMdUMM flf tha I. ... ... ... ... ... fiS 

JtMMirAi.— Hie only speoiiMii of this species liae been oolleoted at Oan^a 
B^t, an ishuid in the Bumi, in a grayiih-yellow, Twy hwd Midstaniet of TBC7 likely 

middle or upper Cbcfordian a^e. 

Atp. tubdittractum is of a certain interest, as it f umishee the connecting link 
between two specks, of whieh tibe one oeoan in Boiope in lower Ozfecdian, the 
other in Eimmeridgian beds, whilst in the intermediate strata no transitional species 
was known. This is represented by our species, which is equally allied to A»p. 
dislraelum as to A^. SupeUauet without agreeing entirely with either of them. 

Frona the formor species A*p. tubdUtroeinm is disHngnishable by the eadstenoe 
«)f an iniior row of spines, and by the structure of all the spines, which arc, though 
being hollow, shut oil at their base by a layer of shell, separating them from the 
ranainder of the tube, irliiob Is not tbeeaseia Quenstedt's species, wbiehbas 
got simple hollow spinee. From Asjk UnpelletueVtiBJluiian species differs also by 
the existence of an inner row of spines already in a youn» staije of i^rowth, by the 
outer spines being tliin, slightly cuirod and turned backwards, and by much more 
oumpiesBed whoils. * 

From other species of the group, like Asp. Edwardsianum, Meriani, or corona, 
the Indian form is always easily to be distinguished, at least so far as up to this 
moment the knowledge of these species ezteods. When we onoe know the adult 
form of J*p. Meriani <a oorona the relations between these species and Atf. 
wMMreofinn will poesibfy be found bkeer tban thejy appear now. 

Section II.— IIYBOXOTI. 

fa J Group of Aspii>oceras pressulum, Neum. 

1. Asi iDOCKRA.s MONACANTnuM, Waogen, n.sp. PI. XXI, Fig. 3o, 6. 

It is with great doubt that I propose this new name for a species which 
in our Museum is only represented }ij a small and noi veiy brilliantly preserved 
fragment. Howerer, the occurrence of a gptebet of the aeolian .ffytoMoM la llie 
Kachh Jura, and its geolon-ical position there on about the jyinic horizon as the 
Mybottoti generally are found to occupy in Europe, is of so high an intezcst 
that a name aesBDed to be neeaaaaiy for ^ Indian fmn. 
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The fragment t ham for description is a piece of tito body-ohsBlier of an 

indiYidiul of about 130 to llfOmm. in diameter. The whorl is compressed, the 
l^peitun nearly twice as high as brond, thn larijcst transversal diameter boinj? 
near tiie umbilical margin, where thick equidistant tubercles are situated, from 
whioh Tery indistinct ribs go towards the outer margin. He ribs are broad, low, 
somewhat falciform, and bent strongly towards the front a little above the middle 
(tf the sides. Besides the ribs, which start from the tubercles, there are yet other 
fainter ones intercalated, which are, however, only TiMUe neaar the outer margin. ' 

The stphonal aide is flatly excavated, bearing on each side of tho eioaTation a 
low broadly rounded rid^c cacli of which is provided on its top with a very indis- 
tinct crenulation corresponding with the ribs which come up from the sides of the 
whori. This orennlation is stronger and more distinct on the inner than on the 
outer whorl. Except the tubercles the whole sculpture is extremely weak in the 
8pe<-iinon T have for deaoriptiooi, but that may partly depend upon the preservation 
of the fragment. 

Itemarkt, — The only fragment of this spedes has been found by Mr. Fedden 
in a yellowiih-gray oonglomeratic sandstone of the Eatrol group west of Katrol 
range. 

Of the species of the ffyhotuM as yet described there is one very nearly allied 
to the Kaohh form, that is, Aap, harpepkorttm, Nenm. This species is, however, 

easily distinguishable by a ditTorent arrangement and stronger prominence of the 
ribs. But another species figured by Dr. Neumayr on the same plate, but not 
named, oonld be considered identical wiUi Aap. fumaetmthim, aa it differs appa- 
Nntly only by somewhat stronger ribs. This ivaa found in the hed* vilh Aigt, 
aeatMHam at Qylkoa-kd in Tranaylvania. 



8. AjOTOoOKKka, ^fadea inidarmiiutia. VL XXI. Kg. 4a* b. 

Tbeie Is yet another fragment which indicjites a species related to Asp. iySoMotom, 
Opp-. and which has been found south of Booj on the road to the Charvar range 
In tho lowest beds of the Katrol group, a brownish ferruginous sandstone. It is 
■ntj likely the oldest qieoies, geologically, of the group, possibly of upper Ozftndian 
age^ and in so far interesting, as it is yet very nearly allied to A. perarmalum. 

Tlie fragment consists only of a part of the l)ody-clmmher of a rather large 
specimen. The transversal section of it is somewhat rectangular, higher than 
hioad, with ita greatest breadth on the nmhiHeal margin. The aides of the whorl 

are flat, with two rows of fmo spines or tubon-los, our on the umlnlica! mul anotber 
near the outer margin ; tho spines of the inner row are considerably stronger than 
those of the outer one ; the corresponding spinea of the difforent rows are connected 
togeUier by very alight, flattened, ribs, whioh go yet from the inner tuberclo down 
to the umbilical sutnro. The Hat siphonal part Ix'ars a broad, TOiy alight eZCaTattOD, 
whioh la not provided with any granulation on either side. 
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The fragment ia too imperfect to allow of giving a name, hut I thnu2:lit it not 
uninterestiog to mentioa it, tm it fumiabes possibly wmo reasoa for tracing the 
deutent of Atp. hjfbtmotum from Atp. ptrarmaium. 

SeeHom nir-OTCLOTL 
fa.) Qnnp AMnaoooM xoMflnnDirM, S/Jtc. 

1. AspiDocERAS irniCKROiDKS, Watiffcii, tt.sp. n, XXIII. 

1871- Atfidortrut ifkictntm, (Opp.) Waagen : iUcords, (jeoi iSurr. of IixlU, Vut. iv, p. 9S. 

In ibe sbort eztraot of the raatte of fbe ezaminatioa of fhe ooUeotkn of 
XikbUl Ammonites at that time in the possession of our Museum, I noticed % speo^ 
nm coming from north of Dhosa as Anp. iphuu-rum, Opp. Since then some other 
qiedaiens have been obtained, which enabled me to determine the species more 
exMtty and led me to dfatjagnieh it from Oppel's speoies under the above name. 

A»P' iphkeroidet is no verj' large species, attaining scarcely more than 150 mm. 
in diameter ; the whorls are inflattxl, the umbilious deep« the siphonal side promi- 
nent, broad, rounded. 

The form ot the qpedee b father mailable aooordmy to aiM. Teiy email 

specimens up to a diameter of ahont 15 to 20 mm. are nearly entirely 8tti(X)th and 
increase very slowly in size. It' the shell is preserved, very line isolated spines are 
hete and theie obaervahle ou the umlnlioal margin, the fint of them being ohouk 
at a diameter of 10 mm. Yet aooroer an qpines of a aimilar description which 
indicate an outer row, hut appear sometimes a little earlier, sometimes later, than 
the inner ones. At a diameter of about 20 mm. the spines of the two rows begin 
striedy to oonespoad with each other, and I ohaerre on a apeefanen of 40 mm. 
diameter seven pairs of spines on one circuit. In the single pairs the spines ar^ not 
conneoted by a rib, but stand isolated, though rather closely together, which causes 
the aiphonal part of the ahoU to appear far projecting. The spines arc long, veiy 
thin, and the tuberolee, which lephwe them on the cast, are ao yet barely perceptible. 
In yery yomii^ specimens, the casts, therefore, appear entinly snuwth, hut in 
examples exceeding a diameter of 50 mm., the cast also bears rather strong rounded 
taherolea. The shell shows a few slight folds between the tnberolee, wh&sh extend 
to the aiphonal part of the sheU and cause there some slight undulations. In 
full grown Bpeoimena even on the cast such undulations can sometimes be observed. 

The correspondence of the tubercles is nut constant during the whole lifetime 
«f the spedea, hut sometimes two outer taherdes eonespoad to <me inner on^ 
■OMlimcfl two inner to one outer moa, and jwinripaiHy on the hody-chamher fh^y 
become rather irregular. 

The species does not seem to become very large, specimens of 150 to 180 mm. 
diameter are t^pavently already foil grown. The body<diamber ocoopies a little 
more than h:ilf a circuit, and differs in its sculpture hy its nither pruniinent undula- 
tioaa on its lateral and aiphonal ports, and by the irregularity of the tubercka. 
The apertaual maighi of the aheU ia not pieserrei. 
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The lubes are of tLc common shape, as in other ^spidoceraa, differing only in 
nnUer details. The siplioDal bbe b mther hrtmd, not reiy long, vitli foar ihort 
branches on either side ; external saddle not very broad, with a mall eccentrical 
MOondary lobe, shifted towards tbe first lateral ; iinft lateral lobes very broad, faiu 
ahaped, trith five nearly symmetrical terminating branches, not quite as long as the 
aiphanal; flrat extomal aaddle tolmbly narrow with a aomewliat eooentrio, amall 
secondnry lohp, shifted towards the first lateral ; second lateral \n\w. much shorter 
than the first, terminating in four somewhat unsymmetrical branches, situated 
heiween the two tmn of tubcNilM: seomd htaml iaddla broad, with a broad but 
diort aeoondaiy lobe ; two rather large atndUary lobea aboTe tiia nmliiii^t^l mtme. 

The meawuranentB of three ipeoimeM ai^^ 
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StPtorkn. — Jsp. ij li'i-rriiidet is represented by three speoinMnB in our Museum, 
two of them coming from north of Dhoaa out of a soft sandatonewith iron nodules, 
the third from the Ckwtw ra»gr, south of Biiooj, out of a bed d. similar minar- 
akgical obaraoter, all those lying monediatdy ahore the oolites with Anp. ptrar- 
matum. 

The species resembles several of the Atpidoeeras previously known, and piilk< 
oipally A$p. ^iiwrum, 0pp. Prom all the Biiropeam forma, however, which 
could be compared (except jt^. tUavum), the Indian species is distinguishable 
b_v a less flattcrnxl and more prominent siplioiial side, by tubercles much Icsm 
numerous, of which the two rows, however, are mucli closer together. From 
Alp. aUmm our speeifls differs by the want of riba between the coBmpooding 
tubercles of the different rows, tiie mora ronnded whorls, (nd the greater number 
of spines. 

The general shape of this species |roald, if found in European ierrttories, 
iudieate beds of Kimmeridgian age. It is probaUe that it does tiie same b«e 
in India. 

2. Anmxxmaas WnfMS^ nraa^ n, 9. PI. XXI, fig. So. 6 ; PL XXTT. 

In my short extriiet published in the Recotds of our Survey, I compared this 
species with Asp. Jj'/>riniiiticuiH, Zittel, but I find now from two small i>peuiincns 
coDected subsequeutly by Dr. Btolioska that the afkiity to A»p. loHgi»pi»»m, 
Sow., is much {rveater; only the full-grown stage of A»p. Wytutei showsi like dap. 
App''»riiuiijum, the outer row of spines placed on the outer margin. 

Of the first stages of growth, up to a diameter of 30 mm., only casts are at 
my disposal, and they appear nearly entirely smooth witb soaroely any Indieataon 
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of tubercles, a tolerably wide umbilicus, surrounded by perpendicular walk, and 
rounded irluifta. At flie indiottted dfometer, iMwerer, latha* strong apinea, wUoh 

are also well distin^ishablo as tubercles on the oast, are rorm< d, and arranged in 
two rows, one on the umbilical, and another not far from iln> outer, mAigin. The 
rows are more distant from each other than in the preceding species. 

In iolerabljr large apedmena there am nine to ten pein of apiaea obaerraiUe «d 

one circuit. TIio pnirs, howovcr, are not quite oquidi-^tant) and often, than UeOtt 
the outer row one or two spines more than on the inner. 

A ahott dbtanoe htion the hody-ehamher begins, the spines of hoth rowa 
increaae rapidly in na^ and the outer one of tlicm approaches more and more the 
outer mnrcfin, in consequence of which the siphonal juirt of the .shrlT becomes flatter 
and less prominent. In a specimen with preserved shell ui about 160 mm. diameter 
from each of the ezoeaahreiy long and thiek afrfnea of ilie outer vrw of the hat 
circuit start several flat folds, which unite with the corn siwiiding tiiherclo of the 
inner row, if one is present, and then disappear again. On the siphonal side there 
are also a number of yery faint flat folds or undulations visible, which start irr^^- 
lair]j ficom <he taberolea on either side. 

If the shell is very perfectly preserved one can ohscrve on the siplional 
part three different layers of which it is composed. The innermost is 2 mm. 
thidE and eo n v er ted into transparent kalkapar^ and haa certainly fonned tm- 
merl,v the nacreous part of the ammonite shell. It ia aligfatly undulated, hut not 
striped. Ahove this comes a layer, thin like paper, iinfran-spai-ent, and covered with 
numerous transversal, sharp and slightly pruuiiuout lines. The last layer is again 
•nry thin, not tnnuparent, hut entirdy smooth. 

Tlic lobes arc very i-oughly dentated. The siphonal lobe israilier long and not 
very broad, not quite symmetrical ; external saddle rather narrow, divided by a 
Beoondory lobe into two unequal parts, of which the inner one is much shorter than 
the outer ; fifst lateral lohe mueh shorter than the siphonal, hut hanging so far down 

that the ends of hotli come nearly in the same h'ne, narrow at its linse, with a some- 
what broader, rosctte-sbapcd end ; first lateral saddle much shorter than the external, 
with a rery small, median seoondaiy lohe; aeoond latoal lobe shorter than tiie flist, 
otherwise about of the same shape aa tiM latter, only more unsymmetrical ; second 
hiteral saddle like the first; two very small auxiliary lobes abore the umbili- 
cal suture. 

The meaauramenta are sot easj to take, aa the apeehnena are all more or kaa 
altered by compraaaton. A* far aa one can make them ont,tiiey are in two speotmenw 

the following i— 

I. IL 

ri M Mter «t the tbtll ... ... ... ... 95 am. lU mm. 

V or iIm nmbilicQs ... ... ... ... S9 8S 

Btight of tbi.> api'rture iVi in tS. t:mUliaJ ratora ... ... 40 69 

H of th* „ from jtreoediiif wborl ^ ... tt M 

ThMtiwnf till . . M 
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Ttemnrks. — All tho spcoimcTis of this species which exist in our Museum 
have been collected at Jadoora in the Katrol range in a ferruginous band just 
abofo the Oomift eonglouerate, ilie lowest part ot the OomUi group. 

The affinitiM of Aap. Wjfunei to Aap. loitgi^imm (== A»p, fpUomm) sra 
striking in half grown specimens, tho distance of the two rows of spines, the pro- 
minenoe of the siphonal side, the iuilated whorls, being e<^ual in both species, but 
the taanm stages of growth aa well as foll-siaed specimens show soffloient differ- 
ences fur the distinction of tlio European and the Indian form. Small examples 
differ from di^. iphicerum by the thin scanty spines, if the shell is pxeeerved, and 
}tr the want of eren tubeidM tm iSb» owt, wUbk fall grown spflomieDB bvb diitiii* 
gnishable by the irregularity of their enormous spines, the folds, which run from 
one spine to the other, and the mnro (Icprrssed siphonal side, by which latter peeil* 
liaiity it approaches more nearly to the shape of Atp. Appemunicimt Zitt. 

Rom the befora desenbed tpedee Aap. Wfimei is also dMbgiddiable hf the 
stronger spioee, tho two rows of which are more distant from each other, and by 
the more deprcs'^od 'iiplionnl side. Otlier npecies of Aspi'lMcras, which could be 
compared, such a.s A»p. acantlncum, etc., are not easily mistaken for our species. 

(b.) Group qf AsFisoraKAl ATATVX, Opp 
1. AannooEBAS vsxaarKBxnt, Waagen, n. tp. PL XXIV. 

This qieole!) grows to n rory cnnsidomblo size, and is the most conspicuous 
i tfnftTig the Indian Aapidocercu. In its general form it is thick, inflated, with a 
toSnrably wide umhDieas, (md two vom <A tnberdes on either nde. 

I cannot examine tli'' very first stages of growth, aa the innermost whorls of 
the specimens I have for description are destroyed by weather-ai^tinn -, but at a 
diameter of about 20 mm., already a row of very strong tubercles, prominent even 
on the oaiti ie viaihle a abort dietanoe flrom the umUUeal maigbi, wUIit on tiie 
yniAjg in ittdf only weak traces of tnbcrclos ran be detected. Only when exceeding 
the mentioned diameter the stiell becomes provided with a distinct inner row of 
tubercles, which then remaini oonstant up to the end of the body-chamber. The 
two xowi of tobenleB are rery dose together, and the corresponding tubercles of the 
different rows are mostly connected together by broad low ridges. The number of 
tobenlei la rather large, but not equal in both rows, as the outer row counts many 
men flum the inner, and tiiuv rory often two outer tnberoka ooneipand to one 
inner one. The siphonal side is high, rounded, strongly prominent, mora eo in the 
outer whorls than in th,e inner. The xumbilicus is tolerably wide, deep, surrounded 
by perpendicular walls, which do not form, however, an umbilical edge as in Aap. 
biHoiim, Opp. 

The lobes arc characteristic, but badly preserved. Tlic siplional lobe is broad 
and not very long, with four short branches on either side; external saddle 

a 
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mther broad, divided by a not very large secondary lobe into two unequal parta, 
cC which the outer one ia much longer than the inner ; first latent lobe bioad, 
IhiMbaiMd, *— — ******c in live dunt branchM, duffter fhaa. the iqdiaiDal, but 
hanging down so far that the ends of botli arc in tlio snmc lino ; first lateral 
■addle tolerably broad with a well developed secondary lobe ; aecond lateral lobe 
long, little shorter Htsm. fiw flitt, narrow ; Beoomd lateml saddle Teiy Ivoad with two 
miBll aeoondaiy kbai; two wdl deraki>ed anxQJary lobes abovo fbe wmbiliflal 
mtnre. 

The dimensions of a specimen with nearly entire body-chamber arc as follows 



FMiilir tftttihtll .» ... ... ... ... SlOm. 

n tli0 wnlidioiu t*. M« M« ... M« 9^ 

R«ight of Uia tperton ham flw wiMliwI mint ... ... „. $t 

„ of tb« from the prcioeding whoH ... „ M 

Tbukmn of tba , ... ... ... ... 96 



The length of the body-chamber occapies a little more than half a wborl. 
Smariti—TbB onlj sp«dmm of fhia speoies baa beea found in fhe loww beda 

of tho Katrol group in a MUidatone with irom nodnlea nrafh of DAom, togelher 

with Aep. iphiceroidea. 

A^. binod\ferum is very closely allied to Ai^. Uiutihm, Qnenst., and I was 
for ft long time doubtful, if I should not nntte boQi species, but at last the move 

depressed sliapo of the -wliorls and the presence of an umbilical edge in Quenstcdt'a 
species led me to distinguiidi the Indian form. IVom Aap. iphiceroide* the present 
■pedeo ia distingoiabftble by Bti 'o ug er and mora nnnwnnu inberdea, wbidi b«^ 
already at an eariy age, by the much more oooeiderablc! size the species attains, 
and by the lobes, in which the different shape of the external snddlc is most con- 
spicuous. Whilst in Atp. binodiferum this part agrees with the shape shown in the 
lobes of Atp. Wgimei, it is rnndi mora symmetrical in Atp. ipUceroUet. Vnm 
A»p. (ifat^um the present sjjceics difTers I v mucli nion> numerous tuherelos, from 
Atp. longUpmum and allied forms by the narrow lateral sides of the shell, and the 
strongly proniniBnt s^bonal part. 



8. AsnnocBEAS, ipeekt Mg rti ' infa g la . 

A fragment, coming from the sandstones with iron nodules of tho Katrol 
range, (middle region of the Katrol group) 'sbows gieii afflnities to Atp. 

binodim, Quenst., exhibiting a tolerably depressed siplionnl nnd very narrow 
lateral parts, which are limited below by an indistinct umbilical edge; the lobes, 
bowever, seem to be mora oompUeated than in Qnenstedt's spedes. 

I mention ibis fragment because the locality is intcresting^'ud also becanse 
it certainly indicates yet another species of the group of Aip. afamm besides flie 
one described above. 
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PLATE XV. 

tig, ,.. 1. PsLTOCSKAS BIOIRS, Waagen, n. sp., p. 86 ; figure twO'tbUds of natural aise, of 
• apeciincn with the begiuuiog «f the body-ohamber, from the Dhoia ootiU oC 



natnnl •{»{ fran tfae agtebam ngnmrnM in Ig. 1 m nduoad i 



F^. ... 8. Peltocekas BiDix.s, w,i,it!eii, n. sp., p. 86 1 fiMtgnMni of • luK gfwm •pMil 

from ihf Z/,4mi; QvCie uf /,o(/uj ; side-view ; 34, back-view. 

Fig. ... 4. Pbltocuas tuasi, Wattge», n. vg., p. 85 ; tn^ent of • nutl speamm firaoi tiw 
HAoMotliUtd timlttnUOti 4«,ade.Tinr; 4i, wetion of tiM wbotb. 
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PLATB XTI. 



Vig. ... 1. VavNtaoA* norar^miM, Wm^n, a. «)»., p. 7B ; tpMimm, withotttpiMMrwd iImO, 

Hiilirt'ly comfH-xaed of «ir-clionil>era, frorn the Dhota o^<tif; imrfh-west of Ktima- 
</»iu ; \a, side>riew ; \b, front- view ; \c, portion of the siphonal side of the 
laUaroulaf the lact wborL 



Hp. ... t. Prooo wM ABiHiMi i wm ,0>*i>iy,p. 7>; muU «pwim<H \ fawn the 2>iwa gca/j of 
Che /mm iUlb; adtinMr j boBUTinr. 



Fip. ... 8. PKi.rocfcUAS AEOOCEROiDEs, W'; ///f/.', 11. sp., j>. 78 ; apparently full grown Bpecimeo, 
with portl/ prcaenred body-chftmberj from th« DkoM oelUt of (ha /eora Sa, 
aide-viowi U|, feoat-vimr. 

... 4— Y. A tfiBOUMm pmAMi&Tm, Saioerby, p. 91 ; 4 o, mi d JI e - w d •peciiMB fmn ttia 
lUMa eolile uf Vonda, front aud sido-^-ioifs ; h a, b, very young specimen from 
tht MOM bod Mid loealitjr m fig. 4, fnwt and aid««Tiewa ; 0, aomewhat latgttr 

B, from die IMaM Mfteof X«An. 
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PLATB XTII. 



AMnooemu tanmmaa, Fwym, n. wp., f. M; bagmmtury ipaeimeD witb 

pHHWad shell, cntin-iy comfxMeJ of air-cliamlM^re, from thf Athlria bedit at 
north €Mt of (Jm^iuttr ; la, aide-view ; \b, aection of Uic outer whorl ; \e, 
iiqmMiaBaf O* rifhrnl iUi ol flNxmngwduDbftoB the mtiriplimd aid* 
of the inner whogl fli tte ftiy t j 14 bbai from flw aipluMl to tbe nitiR- 

pbonal Iul>e. 

PU.TOCUAS ATHUSTA, J'iiUift, p. 81 ; frigment of • middle-«ized specimen frDin 

VkUKMOkAS Anuu, PitUyt, SI ; tngamk ptaw m d dtdl bom die 
.iOMcMof wctlioC Oiuffiiuirt U,mia.ykmt M.1iMk.^; S««*MtiM. 

AspiDOCBKAS TKNUUPiKATini, W<uige«, n. tjk, p. M ; fra(^ent«ry upecimen with, 
for du gnater put, pniemd «heU from Ik* Lkotn oelUt north-wMt of Jam j 
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PLATS XTIIL 

Asfidoceh.vs spAitsi«ri.M m, JVa uj^n, n. sp,, [>. 5>S; »i>e«iinen u iiliuut ]iro«amd 
ahellj with the beginning of the body-chamber, from the Dkota oolite of F«ni^ / 
1«> Nde-view } ll,&«nt<TiMr. 
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PLATE XIX. 

Aspidooekas BAHKAXtrM, OtbigHf,f.9h ; specimen without preserved sthell, with- 
out body-chiuubor, from the J)iota ootUe of Vanda ; ia, aid«*vi«w ; U, front- 
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PLATE tX. 



t, W m ^ mtt n. wf., ji. 9i; btgmatiteiy ipMiiMB with 

|rr(>5prv«! fHcII, entirely composed of air-cliamben, from i\w AHIrin be<h of north- 
west of Jara, north of Soorka hiU ; \a, side-view ; \b, front-view ; \c, lob««. 
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PLATE XXI. 



1. AsmooEius sOBMtniOTOM, W»agen, n.sp., p. 00; fragmeotary «pecun«ii witli 

partly preserved shell, entirely eompoaod of air-ciuunbtl^ fmu ihft KlMtknH , 
tofuUtMe of Oanfta M,-' 1«, dd*>new j 16, front- view. 

%. AtriDOCBRAS FOXSEKOSCM, Woogtn, n. ep., p. 04 ; Kmall cpecinMn, witb flMeivrf 

shell, from the AlhUfa hftit of weirt of Baratir ; side-view. 

3. AspiDOCKU« MONACANTUts, WaostH, R. gp., p. 100 ; fragment of the body-chamber 
of % ftan gmm igMiiiMi J from tta Ettnlfmif of tht X«fral nMtf« ; S«,Hdi^ 

4> AsPttxJcruAS, ipfrifit mdet., p. 101 ; fragment of the l"xiy-rhrtnilH'i, rr*.--! ; fnitn the 
lutrveet beds of the Kairnl group of south of lihmj ; 4<7, side- view ; ili, taction. 

5. Abpidocbus Wtkmbi, Witagt*, n. «p., p. 104 ; aauUl ipeoiineo, withoat shell, from 
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PLITB iXlI. 

AmnicnAS WrimRi, JFa^m, a. tp., p> lOi ; iiNcinien, with ftmemd ttM, tnm 
tt* Omia group of ^ £«4rW HMf*; \a, ■dfr'view ; li, (mfc-naw ; 1«, MiM. 
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PLATE XXIII. 



1%. ... i. AspioocBRAa ifHicKaoiDM, Ifaagtm, n. ap., p. 108 ; •pflciraen without aheU, with pr«- 
flirnd \ititf-dtu^imt hem tt* lUM ffwptl ttnih «C DUmm/ 1«, lidv-vNVi 
flNnt>TWiri 1«, Mmi rifhoiulj L. Bnt html j tMoiid ktml Mw). 

ISf. ..■ f. Abtidocekas IPBICEB0IDR8, Woagen, n.t^,, ^. \0i \ small specimen, with preaerved 
■beUj &om the Xatnifmyt of the CSicrMr nmftj 2c,iidi>n««ri fiont»Tiew. 
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PLATE XXIV. 

tig. ... 1. Aarioocnus BixoDinauH, Waagtm, B.ip., p. 106; ipecimon without iheU, wiUi tht 
iMyhminy «( Um lM^««hanW, bom tin Katroifnmp «t north of JUmt la. 
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